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PREFACE. 


Minebalogy, although a sdcnce of comparatively mO; 
dem date, has, within aashort period of time, made rapid 
advances. It was first successfully cultivated in Ger- 
many and Sweden, and afterwards in France. In Great 
Britain, so distinguished in all the other sciences and arts 
of life, it was, until lately, almost entirely neglected. 
Now, however, it has become with us a subject of general 
interest and attention, rad, like Chemistry, is conridered as 
a necessary branch of education. The establishment of 
Lectureships and Societies, having Mineralogy as one of 
their principal objects, is a strong proof of tlte public feel- 
ing of the importance and utility of this science. Within 
a few years, several of the Univeirities have founded Pro- 
fessorships of Mineralogy ; and that munificent and patri- 
otic association, the Honourable Dublin Society, has late- 
ly added to its establishment a Lecturer on this |cience. 
This example has been followed by other public bodies, 
and also by private associa^ons. 

The establishment of tljc Wernerian Natural History 
Society of Edinburgh in 1808, directed, in this part of the 
Voi.. I. a empire, 
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mpire, the particular attention of naturalists to Minera- 
logy; the labours of the Geological Society of London 
havfe created a*new era in the geology of England; and 
the lately established Aoyal Geological Society of Cornwall, 
is making us acquainted with the minerdlo^cal structure 
of one of the most interesting portions of England. But 
the present enthusiasm displayed throughout this coun- 
try in the study of Mineralogy, is not entirely owing to the 
exertions of teachers, and the spirit excited by Societies : 
it has been also fostered, encouraged, and directed, by the 
writings of individuals. Of these, the most eminent is 
Eiawan, whose System of Mineralogy excited very gene- 
ral attention, was long the standard book on this subject, 
and has been of infinite benefit to Mineralogy. Since the 
publication of the second and mosf valuable edition of that 
work, and which contained the first English account of the 
Wernerian System, several other authors have, by their 
writings, directed the studies, and assisted the labours of 
mineralogists. Among these. Dr Kid of Oxford has dis- 
tinguished himself, as the author of a treatise, entitled, 
‘‘ Outlines of Mineralogy.” Dr Thomson, in his System 
of Chemistry, has dedicated a volume to the science of Mi- 
neralogy, in which that distinguished chemist has proposed 
several judicious improvements in the prevailing mineralo- 
gjcal systems ; and Dr Murray, in his System of Che- 
mistry, gives a view of the natural characters and chemical 
properties of the different species, adopting the chemical 
anjangement, Arthur Aikin, Esq. Secretary to the So- 
1 cietv 
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ciety of Arts of London, has published a useful ‘‘ Ma* 
nual of Mineralogy.’’ And th^ work now j^resented to the 
public attention, professes to have the same daims and in« 
tentions. 

The arrangement adopted in this edition of the System, 
is nearly that of my celebrated friend Motis, who now 
fills the Mineralogical Chdr of the illustrious Werner. It 
is founded on what are pcf^ularly called the External Cha- 
racters of Minerals, and is totally independent of any aid 
from Chemistry. This, which may be termed the Natural 
History Method^ I have always considered as the only one 
by which minerals could be scientifically arranged, and the 
species accurately determined In my Lectures on Mine- 
ralogy, I have been in the practice of grouping minerals to- 
gether, according to their forms, lustre, streak, hardness, and 
'specific gravity, with the view of shewing to my pupils how 
they could thus be arranged and determined, without the 
assistance of chemistry, and in conformity with the Natural 
a 2 History 


* ** The want of a true systematic arrangement of minerals, is still to be 
regretted ; for although mineralogists, from the days of Theophrastus to 
the present time, have been engaged in this undertaking, their success has 
been very limited. In Botany and Zoology, regular methods have been 
proposed and followed ; in Minexhlogy, however, the greater number of 
writers, excepting Linnaus and Dr Walker, have discarded the idea of a 
strict natural history arrangement, from its supposed insufficiency. This 
opinion, there can be no question, is ill-founded ; for, it will be found on a 
strict investigation, that minerals can be admirably arranged into Classes, 
Orders, Genera, and Species .’* — Introduction to Mineralogy of th§ Shetland 

Islands^ p. 2. and 3. 
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History .method employed by Zoologists and Botanists 
According to this view, I separated all the earthy-looking 
minerals, such as Olivenite, Copper-mica, Lead-spar, Mala- 
chite, &c. from the Metalliferous Class, and arranged them 
with those Eartliy Minerals to which they jvere most nearly 
allied in lustre, hardness, specific gravity, and other charac- 
ters ; and in the metalliferous class, arranged the different 
genera into groupes, or orders, forming the native metals 
into one order, the pyrites into laiother, and other metalli- 
ferous minerals into similar gi*oupes. 1 was proceed- 
ing in this mode of arranging all the minerals in the 
System, when Professor Mohs paid me a visit in Edin- 
burgh, and there explained to me his profound views 
on classification. I found they were of the same ge- 
neral nature with tliose I entertained, but that he had 
advanced much further, and, by the discovery of a sys- 
tem of Crystallography, eminently distinguished by its 
originality and simplicity, had been enabled to give to the 
Natural History Method a certainty even sjiperior to that 
which exists in Botany and Zoology t. 

In 

* A consistent and satisfactory chemical arrangement of minerals, not- 
withstanding the late ingenious attempt of Berzelius, is still a desidera- 
tum in Mineralogy. It would seem that our knowledge of the chemistry of 
minerals is^vexy far from being perfect ; and various facts render it probable 
that many of the analyses must be agdn repeated, before any satisfactory 
arrangement can be proposed. 

*{* The Mineral System, as it appears in this work, is to be considered as 
realising those views which Werkeh entertained in regard to the mode of 
arranging and determining minerals. He was convinced of the utter im- 
possibility of constructing a truly philosophical mineralogical system, in 
which the External and Chemical Characters were to be conjoined, and con- 
sidered. the mixed method he delivered in his lectures, i(P merely a tempora- 




PREFACE. 


V 


In another Treatise which I purpose laying before the 
public, a full statement will b& ^ven of Professor Mohses 
views. In the mean time, the few observations prefixed to 
the CharcLcteristic View of the Classes, Orders, Genera, 
and Species, ^11 enable the reader to understand the na^ 
turc of the system, as far as it is employed in the present 
work. 

The Descriptions of the Species, Subspecies, and Kinds, 
arc on the same plan as in the former editions, but are con- 
siderably improved, particularly in what regards cleavage, 
hardness, and specific gravity ; in which details I have 
much pleasure in acknowledging the valuable information 
I derived from Professor Mohs. 

As the* Geognostical Characters of the Species lead to 
very interesting views in regard to the formation of Simple 
Minerals, and also to that of the Globe in general, I have 
carefully enumerated all that is known in regard to their 
distribution in the crust of the Earth ; and to complete 
this view, their geographical distributions arc also delineated. 
Although the Chemical Characters and composition of 
simple minerals are not employed in arranging and deter- 
mining tlie species, still it is necessary for the mineralogist 
to be acquainted with them, and therefore, these also are 
enumerated. The Uses of Minerals are as fully detailed 
as iif required in a work like the present; and the ac- 
count 


ry arrangement. He felt that the Natural History Method must be intro- 

fiifflff.ni MiliniPTPJii'IoiTv^ Sf Orvrftnitmosnr was f.o hoM*the same Tank in the 
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count of each Species is concluded by a statement of its 
popular distinctive characters and various miscellanious 
particulars, in regardito its name, discoverer, &c. 

I have again, as in former editions of this work, the 
pleasure of acknowledging the advantages I derived from 
the information and communications of friends, particularly 
from *the numerous facts transmitted to me by Mr Heu- 
land. 

Boimidmh, 1 
iVmemier 1819. t 


Gf.neiiai, 
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TABliiAR VIEW 

OF 

SYSTEMS 


OF 

MINERALOGY, 

Since the first Publication of the Arrangement of 
Linn^us, a. D. 1736. 


VoL. I. 


b 



xviii uknacs'b uimssal system im 1736, 1748. 

LINNJII (Car.) Systema Natuem, Lvgdb. 1786, 1748.- 
I. PETR£. II. MINERS. III. FOSSILIA. 


1. VlTRESCENTBS. 
Cos 

Quartsum 

Silex 

2. CALCARIiB. 
Marmor 
Spatum 
Sdiistus 

S. Apyrai. 

Mica 

Talcum 

Amiantus 

Aabestua 


1. Salia. 

Natnim 

Seleuites 

Nitrum 

Muria 

Alumen 

Vitriolum 

2. SULPHURA. 
Electrum 
Bitumen 
Pyrites 
Arsenicum 

$, Mercurialia. 
Hydrargyrum 
Stibium 
Zincum 
Vismuthum 
Fenrum 
Stannum 
Plumbum 
Cuprum 
Argentum 
Aurum 


P. Concreta. 
&ixum 
Tophus 
Stalactites 
Pumex 
Aetites 
Tartarus 
Calculus 

2. Petrificata. 
delmintholithus 
Entomolithus 
Ichthyolithus 
OmithoIithuS 
Zoolithus 
Phytolithus 
Graptolithus 

3. TERRiB. 

^iarga 

Ochra 

Creta 

Argilla 

Arena 

Humus 


umsi 



LINNifiUs'’£^ MIKEBAL SYSTEM IN 1768. 


XIX 


LINNiEI ( Car,) Systema Naturjc, Holm, 1768. 
I. PETRiE. II. MINER-®. III. FOSSILIA. 


L HuMOSiE. 

1. Schistus 


II. Calcari^. 

2. Marmor 

3 , Gypsum 

4. Stirium 

5 , Spatum 


III. ARGILLACEiE. 

6, Talcum 

7, Amiantus 

8, Mica 


IV. Arenata:. 
9. Cos. 

10. Quartzum 

11. Silex 


I. Salia. 

13. Nitrum 

14. Natrum 

15. Borax 

16 . Murk 
17* Alumen 

18. Vitriolum 


II. SULPHURA.' 

19. Ambra 

20. Succinum 

21. Bitumen 

22. Pyrites 

23. Arsenicum 

III. Metalla. 

24. Hydragyrum 

25. Molybdsrnum 

26. Stibium 

27. Zincum 

28. Vismuthum 
29* Cobaltum 

30. Stanniun 

31. Plumbum 

32. Ferrum 

33. Cuprum 

34. Argentum 

35. Aurum 


I. Petrificata. 

36. Zoolillius 
37- Omitholithus 

38. Amphibiolithus 

39. Ichthyolithus 

40. Entomolitlius* 

41. Helmintholithus 

42. Phytolithus 

43. Graptolithus 

II. CONCRETA. 

44. Calculus 

45. Tartarus 

46. Aetites 

47. Pumex 

48. Stalactites 

49. Tophus 

III. Terra:. 

50. Ochra 

51. Arena 

52. Argilla 

53. Calx 

54. Humus 


b 2 


V. Aggregate. 
12. Saxum 


WALLERII 
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WALLERII (J- G,) Mineralogia, Stockh. 1747, 8\i * 



Quartzum 

3 . Semimetalla. 

I. TERRiE. 

Crystallus 

Hydrargyrum 

Arsenicum 

1. Macr^. 

3. Apyri* 

Cobaltum 

Humus 

Mica 

Antimonium 

Creta 

Talcum 

Wismuthum 


Ollaris 

Zincum 

PiNOUES. 

Cornells 


Argilla 

Amiantiy; 

4. Metalla. 

Marga 

Asbestus 

Ferrum 

Cuprum 

3 . Minerales. 

4. Saxa. 

Plumbum 

Salinae 

Simplicia 

Stannum 

Sulphurese 

Mixta 

Argentum 

Mctallicse 

Grisea 

Aurum 


Petrosa 


4. ARENACEiE 
Arena 


IV. CONCRETA. 

Glarea 

III. MINERiE. 

1. Pori. 

Metallicae 


Ignei 

Animales 

1. Salia. 
Vitriolum 

Aquei 


•Alumen 

2.*Petrificata. 

II. LAPIDES. 

Nitrum 

Vegetabilia 


Muria 

Corallia 

1. Calcarii. 

Alcalia 

Animalia 

Calcareus 

Acicla 

Testacca 

Marmor 

Neutra 


Gypsum 

Ammoniacum 

3. Figurata. 

Spatum 

Bor^ 

Lithbmorphi 

Litlioglyphi 

2. VlTRESCENTES. 

2. SULPHVRA. 

Lithotomi 

Fissilis 

Bitumen 


Cos 

Succinum 

4. Calculi. 

Silex 

Ambra 

Vegetabilium 

Petrosilex 

Sulphura 

Animalium 


WALLERII 
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XXI 


WALLERII 


I. TERRM. 

1. MACRiE- 
Humus 
Calcarese 
Gypseae 
Manganenses 

2. Tenaces. 
Argilla 
Marga 

3. Minerales. 

4. DuRiE. 
Glarea 
Tripela 
Carmentum 
Arena 

Ar. metallit*a 
Ar. animalis 


IL LAPIDES. 

1. Calcarei. 
Calcareus 
M armor 
Spatum 
Gypsum 
Fluor mineralis 

2. VlTRESCENTES. 

Cos 

spat, scintillans 

Quartzum 

Gemma 

Granatus 

Silex 

Petrosilex 

Achates 

Jaspis 


f J. G.) System A Mineralogicum, 
Holm., 1772,* 8vo. 


3. Fusidiles. 
Zeolithus 
Basaltes 
Magnesia 
Schistus 
Margodes 
Corneus 


4. Apyri. • 
Mica 
Talcum 
Steatites 
Serpentinus 
Ollaris 
Asbestus 
Amiantus 

5. Saxa.» 
Mixta 
Aggregata 


III. MINER-®. 

1. Salia. 

Acida 

Vitriolum 

Alumen 

Nitrum 

Muria 

Natron 

Ale. volatile 

Neutra 

Ammoniacum 

Borax 

2. Sulphura. 
Bitumen 
Succinum 
Ambra 
Sulphur * 


3. Semimetalla. 
Mercurius 
Arsenicum 
Cobaltum 
Niccolum 
Antimonium 
Wismuthum 
Zincum 

4. Metalla. 
Ferrum 
Cuprum 
Plumbiun 
Stannum 
Argentum 
Aurum 
Platina 


IV. CONCRETA 

1. Pori. 

Ignei 

Aquei 


2. Petrificata. 
Vegetabilia 
Corallia 
Zooli 

Helmintholithi 
— testaceorum 
Entomolothi 
Amphibiolithi 
Ichthyolithi • 
Ornitholithi 
Zoolithi 
Anthropolithi 

3. Fiourata. 
Lithomorphi 
Lithoglyphi 
Lithotomi 


4. Calculi. 
Vegetabilium 
Animal! um 



xxi'i croxstedt's mixekae system IX 1755. 

CRONSTEDT M^xeralogia, Stodch. 1758, 8vo. 


I. TERRjE. 6 . Fluores. IV. METALLA. 


1« Cakarece. 

Indurati 

1. Perfecia 

Puras 

7- Asbestinas. 

Aurum 

Vitriolacea^ 

Asbestus 

Argentum 

Phlogisticae 

Amiantus 

Platina 

Argillaceae 


Stannum 


8. Zeolitkicw. 

Plumbum 

2. SUicice. 

Zeol. purus 

Cuprum 

Adamas 

ZeoL metallicus 

Ferrum 

Sapphirus 

Topazius 

9 . Magnesia*. 

2. SemmetaUa. 

Smaragdus 

Magnesia terrea 

Hydrargyrum 

Quartzum 

Magnesia indurata 

Wismuthum 

Silex 


Zincum 

Jaspis 


Antimonium 


II. SALIA. 

Arsenicum 

3, Granatince. 

1. Adda. 

Cobaltum 

Granatus 

Vitriolum 

Niccolum. 

Basaltes 

Muria 


4. ArgiUacecB. 

2. Akalina. 


Porcellana 

Fixa 


Lithomarga 

Volatilia 


Bolus 

Tripolitana 

Argilla 

III. PHLOGISTICA. 

S, Micacecs. 

Ambra 

Succinum 


Mica pura 

Petroleum 


Mica martialis 

Sulphur 



Phlogist terreum 
— metallicum 
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WALKER 

CLASSIS FOSSILIUM.— £din;i789. 


Classis L— TVrrce. 

Ori 1. Figulinae- Ord. 2. Fimosae. Orel 3. Calcares. Ofd.4. 
Absorbentea. .Ord. 5. Gypsea. Ord. 6. Silices. Ord. 7* As- 
perse. Ord. 8. Steatiticae. Ord. 9 . Ap 3 nr 8 e. Ord. 10. La- 
pideae. Ord. 11. Inflammabiles. Ord, 12. Ochrae. 

Classis ll,—Calcarea. 

Ord. 1. Cementaria. Ord. 2. Daedalea. Ord. 3. Stiriacea. 
Ord. 4. Spata. 

Classis in.-— Gypsea. 

Orel. 1. Plastica. Ord. 2. Selenitica. 

Classis W .—Phosphorea. 

Classis \ .•^Zeolvlica. 

Classis V\.^P(mderosa, 

Classis V\l,-^Amandtna* 

Ord. 1. Shorlacea. Ord. 2. Garamantica. Ord. 3. Ignigena. 
Classis VIIL— iS't/tcea. 

Ord. 1. Quartzosa. Ord. 2. Jaspidea. Ord. 3. Lithidea. 
Ord. 4. Gemmae. 

Classis \yi.^Steatitica. 

Ord. 1, Saponacea. Ord. 2. Ollaria. 

Classis X. 



xxiv walker’s mineral system in 1789. 

Classis X. — Apyra- 

Ord. 1. Amiantiiia, Ord. 2. Asbestina. 

«Classis XI. — Micacea. 

Classis XIL— Peirce. 

% 

Ord. 1. Quadrins. Ord. 2. Cotacece. Ord. 3. Schistosee. 
- Ord. 4. Silicise. 


• Classis XIII.~/S'aa?a. 

Ord. 1. Calcarea. Ord. 2. Ar^naria. Ord. 3. Porphyria. 
Ord. 4. Granita?. Ord. 5. Schistosa. Ord. 6. Amandina. 
Ord. 7. Steatitica. Ord. 8. Amiantina. Ord. 9« Micacea. 
Ord. 10. Metallica. 

Classis XIV.—Concreia. 

Ord. 1. Terrestria. Ord. 2. Aquea. Ord. 3. Ignea. Ord. 4. 
Metallica. 

Classis XV,~Salia. 

Ord. 1. Adda. Ord. 2. Alcalina. Ord. 3. Acido-alcalina. 
Ord. 4. Acido-terrea. Ord. 5. Alcalino-terrea. Ord. 6. Vi-i 
triola. 


Classis XVI. — Injlammahilia. 

Ord. 1. Acria. Ord. 2. Sulphurea. Ord. 3. Bitumina. Ord. 4. 
Carbonaria. Ord. 5. Electrica. 


Classis XVII. — Pyritae. 

Ord. 1. Sulphurese. Ord. 2. Arsenicales. Ord. 3. Ferreee. 
Ord. 4. Amandinae. 

Classis XVIII. — Semi-inelaUa. 

Ord. 1. Arsenicalia. Ord- 2. Sulphurea. Ord. 3. Fluidsit 
Ord. 4. Dubia. 

Classis XlX.—MetaUa. 

Ord. 1. Dura. Ord. 2. Flexilia. Ord. 3. Fixa. 


WERNERs 
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WERNER\s 

MINERAL SYSTEM in 1789. 


Class I.— EARTHY and STONY SUBSTANCES, 
a. Flinty Minerals (Kiesel-Arten.) 

1. Diamond c. Rose quartz 

2. Chrysoberyl d. Common quartz 

3. Zircon e. Prase 


4. Hyacinth 

5. Chryrosolite 

6. Garnet^ without subspecies 

7. Ruby 

8. Sapphire 

9. Topaz 

10. Emerald 

11. Beryl 

common 

schorlous 

12. Schorl 

black 

electrical 

13. Thumerstone 

14. Quartz 

a. Amethyst 
h. Rock-crystal 

b. Clayey 

27« Pure clay 

28. Porcelain earth 

29. Co mmnoclay 


15. Homstone 

16. Flint 

17. Calcedony 

a. common 

b. camelian 

18. Woodstone 

19. Heliotrope 

20. Chrysoprase . 

21. Flinty-slate 

a. Common 
5. Lydian-stone 

22. Obsidian 

23. Cat's-eye 

24. Prehnite 

25. Zeolite 

26- Azure-stone 


Minerals. 

(1.) Potters' clay 
(2.) Indurated clay 
(3.) Slate-clay 

30. Jasper 
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30. Jasper 

43. Mica 

(].) Egyptian jasper 

44. Chlorite 

(2.) Striped jasper 

a. Chlorite-earth 

(3.) Porcelain jasper 

b. Common chlorite 

(4.) Common jasper 

c. Chlorite-slate 

• 

31. Opal 

45. Chalkqlite 

32. Pitchstone 

46. Hornblende 

33. Adamantine spar 

a. Common 

34. Felspar 

b. Hornblende-slate 

(].) Common 

c. Labrador hornblende 

(2.) Labrador 

d. Basaltic 

(3.) Moonstone 

47 . Wacke 

35. Clay-slate 

48. Basalt 

36. Bituminous shale 

49 . Lava 

37 . Alum-earth 

50. Pumice 

38. Alum-slate 

51. Green earth 

a. Common 

52. Lithomarge 

5. Shining 

a. Friable 

39 . Alum-stone 

6. Indurated 

40. Black chalk 

53. Mount£in-sdap 

41. Whet-slate 

54. Yellow earth. 

42. Tripoli 


c. Talcky Minerals. 

55. Steatite 

62 . Asbestus 

56 . Nephrite 

a. Mountain-cork 

57 . Fuller’s earth 

b. Amianthus 

58. Meerschaum 

c. Common asbestus 

59 . Bole 

d. Moimtain-wood 

60. Serpentine 

63. Kyanite 

61 . Talc 

64. Actynolite 

a. Earthy 

a. Common 

6. Common 

b. Glassy 

c. Indurated 

c. Asbestous 


d. Calcareous 
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d. Calcareous Minerals. 


A. Carbonates. 

65. Rock-milk 

66. Chalk 

67- Limestone 

a. Compact 

«. Common 
Roestone 

b. Foliated 

«. Granular 
/3. Calcareous-spar 

c. Radiated and Fibrous 

Limestone or Calc- 
sinter 

d. Peastone 

68. Slate Spar 

69. Brown Spar 

70. Stinkstone 

71. Marl 

Earthy 

Indurated 

72. Bituminous Marl-Slate 

B. Phosphates. 

73. Apatite 


C. Fluates. 

74. Fluor 

a. Fluor-Earth 
fi. Compact Fluor 
c. Fluor-Spar 

D. Sulphates. 

75. Gypsum 

a. Earthy 

b. Compact 

c. Foliated 
d* Fibrous 

76. Selenite 

£. Borate. 

77. Boracite 

F. Barytic Minerals. 

78. Witherite 
79- Heavy-spar 

a* Earthy Heavy-spar 

b. Compact Heavy-spar 

c. F oliated Heavy-spar 

d. Lamellar Heavy-spar 

e. Bolognese Spar 


Class II.— SALINE MINERALS. 


a. Alkaline Salts* 

80. Native Mineral Alkali 
h. Nitrous Salts. 

81. Native Saltpetre 
c. Muriatic Salts. 

82. Common Rock-Salt 

Common 

Fibrous 


83. Native Sal-Ammoniac 

d. Vitriolic Salts. 

84. Native Vitriol 

85. Hair-Salt 

86. Rock-Butter 

87. Native Bitter-Salt 


2 


Class III.- 
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Class IIL— INFLAMMABLE MINERALS. 


а. Sulphureous Minerals. 

88. Native sulphur 

a. Common 

b. Volcanic 

б. Bituminous Minerals. 

89. Naphtha 

90. Mineral oil 

9L Bituminous wood 
a. Common 
h. Earthy 


92* Stone coal 

a. Glance-coal 

b. Pitch-coal 

c. Slate-coal 

c. Graphite. 

93. Graphite 

d. Amber. 

94?. Amber 

a. White 

b. Yellow 
95. Honeystone 


Class IV,— METALLIFEROUS MINERALS. 


1. Platina. 

96. Native platina 

2 . Gold. 

97. Native Gold 

a. Gold-yellow 

b. Brass-yellow 

c. Greyish-yellow 

98. Nagiaker ore 

3. Mercury. 

99. Native Mercury 

100. Native amalgam 

101. Mercurial horn-ore 

102. Mercurial hepatic ore 

a. Compact 

b. Slaty 

103. Cinnabar 

a. Dark red 

b. Bright red 

4. Silver. 

104. Native silver 


105. Nagiaker silver 

106. Arsenical silver* 

107. tiorn-ore 

108. Black silver-ore 

109. Vitreous silver-ore 

110. Brittle silver-ore 

111. Red silver-ore 

a. Dark 

b. Bright 

112. White silver-ore 

5. Copper. 

113. Native copper 

114. Copper-glance 

a. Compact 

b. Foliated 

115. Variegated copper-ore 

116. Copper-pyrites 

117. Wliite copper-ore 

118. Grey copper-ore 
119- Black copper 

120, Red 
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120. Red copper-ore 

a. Compact 

b. Foliated 

c. Capillary 

121. Tile-ore 

«. Earthy* 

b. Compact 

122. Azure copper 

а. Earthy 

б. Radiated < 

123. Malachite 

a. Fibrous 

b. Compact 

124. Copper-green 

125. Iron-shot copper-green 

a. Earthy 

b. Slaggy 

126. Olivine ore 

6. Irmu 

127. Native iron 

128. Iron-pyrites 

а. Common 

б. Radiated 

c. Liver 

d. Capillary 

129. Magnetical pyrites 

130. Magnetical iron-ore 

1. Common 

2. Iron-sand 

131. Iron-glance 

a. Common 

b. Iron-mica 

132. Red ironstone 

a. Red iron-froth 

b. Compact red ironstone 


c. Red hematite 

d. Red iron-ochre 

133. Brown isonstone 

a. »Brown iron-froth 

b. Compact br. ironstone 

c. Brown hematite 

d. Brown iron-ochre 

134. Sparry ironstone 

135. Clay-ironstone 

a. Columnar 
5. Lenticular 

c. Reddle 

d. Common 

e. Reniform 

f. Pea-ore 

136. Bog iron-ore 

a. Morass 
5. Marsh 

c. Meadow 

137. Blue iron-earth 

138. Green iron-eartli 

139. Emery 

140. Pitchblende 
7. Lead, 

141. Lead-glance 

a. Common 

b. Compact 

142. Blue lead-ore 

143. Brown lead-ore 

144. White lead-ore 

145. Green lead-ore 

146. Black lead-ore 

147. Red lead-ore 

148. Yellow lead-ore 

149. Yellow lead-earth 

rt. Friable 
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а. Friable 

б. Indurated 
150« Grey lead-earth 

а. Friable 

б. Indurated 
151. Red lead-earth 

a. Friable 
5. Indurated 

8. TtVi. 

152 * Tin-pyrites 

153, Tinstone 

154, Cornish tin-ore 

9. Bismuths 

155, Native bismuth 

156, Bismuth-glance 
157* Bismuth-ochre 

10 . Zmo. 

158, Blende 

o. Yellow 
5. Brown 
c. Black 
159* Cal^piine 

11. Antimony. 

160. Native antimony 

161. Grey antimony-ore 

a. Compact 
5, Foliated 

c. Radiated 

d. Plumose 

162, Red antimony-ore 

163, White antimony-ore 


12, Manganese. 

164. Grey Manganese-ore 

165. Black Manganese-ore 

166. Red Manganese-ore 

13, Nickel. 

167* Coppdr-nickel 

168, Nickel-ochre 

14, Cobalt. 

169, Grey cobalt-ore 

170, Glance cobalt 
l'2'l. Black earthy cobalt 

a. Loose 

b. Indurated 

172. Brown earthy cobalt 

173. Yellow earthy cobalt 

174. Red cobalt 

a. Cobalt-bloom 
h. Cobalt-crust 

15, Arsenic. 

175. Native arsenic 

1 76. Arsenical pyrites 

a. Common 
h. Argentiferous 
177* Orpiment 

a. Yellow 

b. Red 

16, Molybdena. 

178. Molybdena 
17* ScheeUum^ 

179. Tungsten 

180. Wolfram 


KIRWAN'S 



KIRWAN's HIKXRAL system IK 1794. 


XXXI 


KIRWAfTS 

MINERAL SYSTEM in 1794. 


L EARTHY SUBSTANCES. 

I. Calcareous Genus. 


1. Native Lime 

2 . Carbonat of Lime 

3 . Agaric Mineral 

4. Chalk 

5. Ganil 

6. Testaceous Tufa 

7* Limestone, Compact ^ 
Splintery fracture 
Concfaoidal fracture 
Earthy fracture 
Slaty fracture 
Foliated and granular 
Sparry • 
Arragon*spar 
Striated or fibrous 

8. Swinestone 

9. Oviform 

10. Baiyto-calcite 

11. Muri-calcite 

12. Argillo-calcite 

IS. Marl, semi-indurated 
Indurated 
Siliciferous 


14. Marlites 

Argilliferous 

Siliciferous 

Bituminous 

15. Pjrritaceous Limestone 

16. Argentine 
17* Sidero-calcite 

18. Ferri-calcite 

19 . Dolomite 

20. Elastic Marble 

21. Gypsum 

Farinaceous 

Compact 

Fibrous or striated 

Foliated 

Specular 

22. Fluor 

Sandy 

Compact 

Foliated or sparry 
■23. Phosphorate 
24. T|ingsten 
Grey 
Brown 
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S. Bqrytic Genus. 

1 . Barolite^ or Aerated Bary- Baroselenite 

tes 

Foliated 

2. Baroselenite 

Seriated or Fibroiisj 

Earthy 

Actt'iilar 

Compact 

J. Liver-stone 

3. Muriatic Genus. 

1. KifTekiU 

i 1 . Asl)estus 

2. Martial Muriatic-spar Ligniform 

3. Calci-muriate 

12. Amiantlras 

4. Argillo-muriate 

18. Suber montanum 

5. Chlorite 

14. Amianthinite 

Indurated 

15. Asbestinite 

Slaty 

16. Asbestoid^ Common 

6. Talcite 

^ Metallifonn 

7. Talc 

17- Actinolyte 

Shistose 

Lamellaf 

8. Steatites^ Common 

Shorladeous 

Indurated 

Glassy 

Foliated 

18. Jade 

9. Potstone 

10/ Serpentine 

39. Boracite 

4. 

Argillaceous Genus. 

1. Native Argil 

8. Lithomarga 

2. Porcelain Clay 

Friable 

3 . Potter’s Clay 

Indurated 

4. Indurated Clay 

9. Bole 

5. Shistose Clay 

10. Argillaceous Marl 

6. Shale^ Bituminous 

11. Chalk 

7. Fuller's Earth 

Red 

Chalk 

3 
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Chalky yellow 
Black 

13. Green Earth 

14. Umber 

15. Tripoli 

If). Phospholiti^ 
17* Lcpidolite 

18. Sapparc 
If). Mica 

20. Micarelle 

21. Hornblende 

22. Basiiltine 


23. Labrador Hornblende 

24. SchiUer-spar 

25. Shistose Hornblende 

26. Wacken 
27* Mullen 

28. Kragg 

29. Trap 

30. Basalt 

31. Ca)p 

32. Argillite 
S3. Novacuhte 


5. Siliceous Genus. 

1. Mountain Crystal & Quartz I6. Tourmaline 


2. Amethyst 

3. Emerald 

4. Beryl 

5. Prasium 

6. Orient'll lluby 

Topaz 

Sapphire 

7. Spinel and Balas Rubies 

8. Occidental Ruby 

Topaz or Brazilian 
Sapphire 

9. Hyacinth 

10. Garnet 

Oriental 

Common 

Amorphous 

11. Chrysoberyl 

12. Chrysolite 

13. Oliven 

14. Obsidian 

15. Shorl 
VoL. I. 


17» Thumerstone 

18. Prehnite 

19. iEdilite, or Siliceous Zeo« 

lite 

20. Zeolite 

21. Staurohte, or Cross-stone 

of St Andreasberg in the 
Hartz 

22. Lapis Lazuli 

23. Chrysoprasium 

24. Vesuvian, or White Garnet 

of Vesuvius 

25. Shorlite 

26. Rubellite 

27. Opal 

28. Semi-opal 

29. Pitchstone 

30. Hydrophane 

31. Hyalite^Muller’s Glass of 

the Geitnans 


c 


32. Calcedony 
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32. Calcedo^iy 

Common 

Carnelian 

33. Cat*s-Eye 

34. Flint 

35. Hornstone 

36. Schistose Hornstone 
37* Siliceous Shistus 

38. Basanite 

39. ‘ Hoinslate 

40. Jasper 

Common 

Striped 

41. Egyptian Pebble 

42. Sinople 


43. Porcellanite 

44. Heliotropium 

45. Woodstone 

46. Elastic Quartz 

47. Felspar 

CoHRnon 

Moonstone 

Continuous 

48. Labrador Stone 
49- Petrilite 

50. * Argentine Felspar 

51. Red-stone of liawenstein 

52. Siliceous Spar 

53. Agates 


6. Strordian Gams. 

1. Strontianite. 


7* Jargon Genus. 

1. Jai’gon or Zircon. 

8. Sifdneia Genus^ 

9- Adamantine Genus. 
1. Adamantine Spar. 


11. SALINE SUBSTANCES. 

1. Acids 4. Epsom Salt 

2. Alkalies 5. Alum 

3. Neutral Salts 6. Aluminous ores 

Spec. 1. Tartar Vitriolate Stony 

2. Glauber’s Salt Earthy 

3. Vitriolic Ammoniac 

1st Family 
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1st Family, Slaty 
2(1, Compact 
3d, Ligneous 

7, Vitriol of Iron 

8. of Copper 

(}. offline 

10. Mixed Iron, Copper, and 

Zinc 

11. Nitre 

12. Nitrated Soda 

lo. Nitrous Ammoniac 
14. Nitrated Lime 

1.^. Niteted Magnesia 


Id. Muriated Tartarin 
17- Common Salt 
Var. 1. Lamellar 
•2. Fibrous 

18. Sal Ammoniac 

19. Muriated Barytes 

20. Lime 

21. Magnesia 

22. ■ Argil 

23. ■ — Iron 

24. Copper 

25. '■ Manganese 

26. Tincal 


III. INFLAMMABLES. 


Genus 1. hjldimnabk Air 

2. Biluminous 
Species J. Naphtha 

2. Petrol 

3. Mineral Tar 

4. Pitch 

Var. 1. Cohesive 

Maltlia 

3. Asphalt 

5. Mineral Tallow 
Cahoutchou 

Genus 3. Ctirhoiutcmis Sub- 
stances 

Spec. 1. Native Carbon 

2. Bituminous Cm- 
bon 

Fam. 1. Cnnnel Coal 
Var. 1. Compact 
2. Slaty 


Fam. 2. Impregnated 
with Asphalt 
and Maltha 
Var. 1. From White-* 
haven 

2. — Wigan 

3. — Swansea 

4. — Leitrim 

5. — Irvine 
Fam. 3. Spurious Coal 

Spec. 3. Antracolite 

4. Plumbago 

Genus 4. Vegeto^Carhonated 
Substances 

Spec. 1. Carbonated Wood 
Var. 1. Ligniform 

2. Scaly or Earthy 

3. Compact 
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Sped 2. Turf and Peat 6. United to Fixed Alkalies 

Genus 5. VegeUhBUuminous • 7* to Metallic Substance* 

Spec. 1. Jef> 8. Martial Pyrites 

2. Amber Fam. 1. United to Iron in its 

Ambergris and Copal metallic state 

Appendix. Mellilite Var. 1. Qommon Sulphur 

Genus 6. Sulphur and its Ores P 3 rrites 

Spec. 1. Native Sulphur 2. Striated 

2. Hepatic Air 3. Capillary 

3. Sulphur combined 4^ Magnetic 

with Argil Fun. 2. United to Calx of 

4. — mixed with Argil Iron 

5. United with Calca- Hepatic Pyrites 

reous Earth 

IV. METALLIC SUBSTANCES. 

1. Gold- 

Species I. Native Gold Auriferous Ores 
2. Platinal 


3. Silver and its Ores- 

Spec. 1. Native Silver Spec. 7- Antimoniated Silver- 


Fara. 1. Pure 

2. Auriferous 
3- Cupriferous 

4. Antimoniated 

5. Arsenicated 
Spec. 2. Calciform 

3- Mineralised by Acids 
Fam. 1. Corneous 

2. Argillo-Muri- 
ated 

Spec. 4. Sulphurated Silver-ore 

5. Light Lamellar Silver- 

ore 

6. Sooty Silver-ore 


ore 

8. Plumbiferous Antimo-* 
niate^T Silver-ore 
Fam. 1. Light Grey 
2. Dark Grey 
g. Cupriferous Sulphur- 
ated Silver-ore 
10. Red Silver-ore 
Fam. 1. Light Red 
2. Dark Red 
' If. Scoriaceous 

12. Bismutliic 

13. Greenish and Reddish- 

black Silver-ore 
Subsidiary 

4. Cojqier 
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4. Copper aftd itx Ores, 


SjKJC. 1. Native Copper 

Var. 1. 

2. Cement Copper 
Spec. 2. Calciform Copper-ores 
Tribe i. Blue 

Var. 1. Mountain Blue 
2. Striated 


Spec. Mineralised by Sulphur 
Fam. 1. Cfepper-Pyritcs 

2. Purple 

3. Black 

4. Vitreous 
Var. 1. Compact 

2. Foliated 


Tribe ii. Green 
Fam. 1. Malachite 
Var. 1. Fibrous 
2. Compact 

Fam. 2. Mountain Green 
Tribe iii. Red 
Fmn. i. Cochineal Red 
Var. 1. Compact 

2. Foliated 

3. Fibrous 
Fam. 2. Brick Red 

Val*. 1. Earthy 
2. Indurated 


Fam. 5. Grey 

Spec. 4. Mineralised by lli^uri- 
atic Acid 

5. Mineralised by Arseni* 
cal Acid 

Olive Copper-ore 
Earthy Iron shot 
Mountain Green 
Glassy Iron shot 
Mountain Green 
Ii Mineralised by Arsenic 
White Copper 

Various Cupriferous Compounds 


5. 7ro» and its Ores, 


Spec. 1. Natl VO Iron 

2. Mineralised by pure Air 
Tribe L 

Fami 1. Common Magne- 
tic Ironstone 
2. Fibrous 


4. Brown scaly Ore 

5. Brown Iron^<x:hre 

6. Black Ironstone 
Tribe iii- 

Fam. 1. Red Hsematites 
2- Compact Red 


3. MagnetieSand 


Ironstone 


Tribe ii. 3. Red Ochre 

Fairu 1. Specular Iron-ore 4. Red scaly Iron-ore 

2. Brown Haematites. Tribe iv. Argillaoeousiron-ores 

3. Comjiact Brown Fam. 1. Upland ArgiUa- 

Ironstone ceous 


Var. 1. 
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Var. 1. Common Argil- Var. 2. Swampy 

laccous Iron- Morajsy 

^tonc Spec. 3. Mincraliseil by Carbon 


2. Column-j.r Iron- 
ore 

.3. Acinose 
4. Nodular 

0 . I'isiform 

Fam. 2. Lowland Argilla- 
' ccoiis Iron-ore 

Sidcrite 
Sideritic Calx 
Var. 1. Lowland Ores 
Meadow 


Piumbagimms 

4. Blue Martial Earth . 

5. IPiiicf I?’on-or(* of Voraii 
0*. Circen Martial Eartli 

7* Mineralised by Siilpliur 
8. Mineralised by Arsenic 
fj. Mineralised by the Ai\ 
sciiiciil Acids 

10. Sparry Iron-ore 

11. Emery 

12. 1 ungstenic Iron-ore 


fi. 2V« and Us Om\ 

Sj)QC. 1. Native Tin Fain. 2. Fibrous, or Wood 

2* Mineralised by Oxygen Tin-ore 

Fam. 1. Common Tinstone .3. Tin-Pyrites 


7- Lead and Us Ores, 


Spec. 1. Native Lead 

2. Mineralised by Oxygen 
and Fixed Air 
Fam. 1. White Lead-ore 

2. Earthy, Yellowish, 

Greenish, &c. Lead- 
ore 

3. Earthy Red Lead-ore 
Spec. 3. Phosphorated Lead-ore 

4. Arsenicated Lead-ore 

5. Arsenico*i)hosphorated 


Spec, (k Vitriolated 

7» Yellow Molybdenated 

I.ead-ore 
8. Red Lead-spar 
y. Mineralised by Sulphur 
Fam. 1. Common Galena 

2. Compact 
.3. Blue Lead-ore 
4. Black Lead-ore 
Brown Lead-ore oi‘ Werner 


8. Mcrcnrif 
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8. Mcf'cur^ 

f and its Ores. 

Spec. J. Native 

,5. Mineralised by Sulphur 

2. Natural Aiiialgama 

Fam. 1. Native -ZEthiops 

3. Mineralised by Oxyger 

1 2. Native Cinnabar 

Fam. 1. Compact 

Dark Red 

2. ^ilaty 

Bright Red 

4. Corneous Mercurial Or< 

l: 3. Greyish Black 

9* Zvw aiul its Ores- 

Spec. 1. Calamine 

Spec. 2. Blende 

Fam. 1. Loose 

Fam. 1. Yellow 

2. Compact 

2. Brown 

3. Striated 

3. Black 

10. Aniimomj and its Ores. 

Spec. 1. Native 

Spec. 3. Sulphurated and Arse- 

2. Sulphurated 

nicated Plumose 

Fam. 1. Comprxt 

4. Red Antimonial Ore 

2. Foliated 

5. Muriated 

3. Striated 

Antimonial Ochre 


Supposed Phosphorat-* 


cd Antimony 

11. Arsenic and its Ores. 

Spec. 1. Native Arsenic 

Spec. 4. Mineralised by Oxygen 

2. Do. Alloyed with Iron 

Loose 

3. Do. with Sulphurated 

Indurated 

Iron 

5. Mineralised by Sulphur 


Fam. 1. Orpiment 


2. Realgar. 

12. Bismuth and its Ores. 

Spec. 1. Native Bismuth 

3. Mineralised by Sulphur 

2. Bismuth Ochre 


Earthy 


Crystallised 

JS.Cobak 
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13. Cobalt and its Ores. 

Spec. 1. Dull grey Cobalt-ore Fam. 3. Yellow 

2. Bright white Cobalt-ore Spec. 4. Red Cobalt-ore 

3. MinerahsW by Oxygen Fam. 1. Cobalt Germina- 

Fam. 1. Black Cfobalt-ore tions 

Loose 2i Cobaltic Incrus- 

Indurated ^tations 

2. Brown Green and Violet Cobalt-ores. 


1 4. Nickel and its Ores. 

Spec.'l. Native Nickel alloyed Spec. 3. Arsenicated Nickel 
by Iron 4. Sulphurated Nickel 

2. Nickel Ochre, and Vi- 
triol, Loose 
Indurated 


15. Manganese and its Ores. 

Spec. 1. Native Spec. 3. Mineralised by Oxygen 


2. Mineralised by Oxygen 
Fam. 1. Grey 
2. Black 
Earthy 
Indurated 


and fixed air 
Fam. 1. White 
2. Red 

4. Vitriolated Manganese 


16. Uranite and its Ores. 

Spec. 1. Mineralised by Acids Spec. 2. Sulphurated 
Fam. 1. Uranitic Ochre 
2. Micaceous 


17 . Tungstenite and its Ores. 
Spec. 1. Tungsten Spec. 2. Wolfram 

Fam. 1. White or Grey 
2. Brown 

18. Molybdenite. 
Molybdeiia 

19 . Sylvanite. 

20. Mefiachanite. 


21. Titanile. 
Calcareo Siliccous-ore. 
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MOHS' 

MINERAL SYSTEM I^f 1804 


CLASS L— EARTHY MINERALS. 


1. Diamond family 

2. Zircon family 

3. Chrysoberyl family 

4. Augite family 

5. Garnet family 

6. Spinel family 

7* Hardstone (Hartstein) fa- 
mily 

8. ^horl family 

9 . Quartz faipily 
JO. Opal family 

11. Obsidian family 

12. Zeolite family 

13. Felspar family 

14. Clay family * 


1 5. Clay-slate family 

16 . Mica family 
17* Trap family 

18. Lithomarge family 
19- Bole family 

20. Talc family 

21. Actynolite family 

22. Limestone family 

23. Brown-spar family 

24. Marl family 

25. Apatite family 

26 . Fluor family 
27» Gypsum family 
28. Baryte family 
29 * Saltstone family 


CLASS, IL— SALINE MINERALS. 

30. Family of carbonats 32. Family of muriats 

31. Family of nitrats 33. Family of sulphats 

CLASS III.— INFLAMMABLE MINERALS. 

34. Sulphur family 36, Coal family 

35 . Amber fwily 37* Graphite family 


CLASS IV. 
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Class IV.— METALLIC MINERALS. 


38. 

Family, Native Gold 

49. 

Family, Iron-earth 

39. 

Merciirial-orcs 

50. 

— ■ Manganese 

40. 

— — Native Silver 

51. 

r Manakan 

41. 

■■■ Silver-ores 

52. 

— • Lead-ore 

42. 

— — . Native Copper 

53. 

Tinstone 

43. 

of Copper-pyrites 

54. 

— "■■■ Speiss-cobalt 

44)4 

■ ■■ ■ ' — Malachite 

55. 

— ■■ Cobalt-ochre 

45. 

Copper-emerald 

56. 

Earthy Cobalt-ores 

46. 

— — Native Iron 

. 57 . 

— — Native Arsenic 

47. 

Iron-pyrites 

58, 

Antimony-ores 

48. 

— Ironstone 

59. 

Uranium-iores 


Appendix. 

Ncedle-ore «63. Clirome-ochre 


BRONG. 
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HllONGNIAirrs 
MINERAL SYSTEM iv 1807. 

Clfisse I . — Lea Oxigcnes nm Mctalliqucs. 

L oxigenc combine avec ties bases non metalliques. 

Ord. 1. — Les Oxiigenes non Acides. 

L'oxigrne formant avcc ces bases des corps non acldes. 

Oeneres, Air, Eaii. 

Ord. 2. — Les Oxigenes non Acides. 

L'oxygenc formant avec ces bases des corps acides. 

Acides Sulpliurique, Muriatique, Carbonique et Boracique. 

Classe II . — Leif Sets nm Metalliques, 

Une base non*mctiilliqne combinee avec im acide. 

Ord. 1 . — Les Sels Alcalins. 

Unc l)asc alcalinc avec un acide. 

Ord. 2. — Les Sels Terreux. 

Une base terreuse avec iin acide. 

Ord. 3 . — Les Sels Terreux. 

Une base terreuse combinee avec un acide. 

Classe III . — Les Pierres, 

Les terres combinees entr’elles, et quclqucfois avec des principes 
accessoires alcalins, acides od metalliques. 

Ord. 1. — LcsTierres dures. 

Scclics et apres au touclier, unc durcte asscz considerable pour 
rnycr le verre a vitre blanc. 

Ord. 2. 

.3 
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Ord. 2.~Les Pierres Onctueuses. 

Ne rayant poiqit le verrej le plus tendre^ douces^ et meme ono 
tueuses au ^ucbtpr- 

Ord. 3.— Les Pierres Argilluides. 

Aspect argilleux, odeur argilleuse, souvent douces au toucher. 

Classe IV. — Le$ Combustibles. 

Miiieraux qui peuvent se combmer immediatement avec I'oxi* 

g^e. ^ 

Ordf ] .~Les Combustibles Composes. 

Donnant de la fuiii6e huileuse en brulant 

Ord. S^Les Combustibles Simples. 

Ne donnant point de fum^ huileuse dans leur combustion. 

Classe V.«— jLer Mdaux. 

Mineraux ayant pour base uxie substance metallique. 

Ord. 1.— Les Metaux Fragiles. 

N'etant susceptibles de s’alonger ni sous le marteuni sous le la« 
minoir. 

Ord. Les Metaux Ductiles. 

Susceptibles de a’etendre sous le laminoir ou sous le marteau, 


KARSTEN’s 
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KARSTEN’s 

MINERAL SYSTEM in 1808, 

I 


I. Clnss^Earthy Minerals. 

t. Order, Zirconfa. 

2. Yttria. 

3. Glucina. 

4 SiUca. 

a. Silica and glucina* 

b. Silica, with a very alight intermixture of other sub* 

stances. 

c. Silica with water. 

d- Silica with water and alumina. 

e. SiUca, alumina, and lime, or an alkali. 

f. Silica and magnesia. 

g. Silica and lime. 

k Silica, lime, alumina, and gypsum. 

5 . Order, Alumina. 

6. Magnesia. 

7. Lime. 

a. Lime witli carbonic acid. 

J. ■ I ■ phosphoric acid. 

c. ■ fluoric acid. 

d. sulphuric aCid. 

e. boracicacid. 

8. Order, Strontian. 

9. , Barytes. 

II. Closs.-^ 
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II. Class . — Salim Minerals. 

]. Order, Carbonates. 

2. Borates. 

3. Nitrates. 

4. — Muriates. 

5. Sulphates. 

III. Class . — Injiammahlc Minerals. 


IV. Class . — Metallic Minerals. 


1. Order, Platina 

13. Order, Antimony 

2. Gold 

14. 

Maiif^anese 

3. — Mercury 

15. 

Nickel 

4. Silver 

16. 

— - Cobalt 

5. Copper 

17. 

Arsenic 

6. Iron 

1%. 

Uranium 

7 . _ Lead 

19. 

Titanium 

8. Molybdena 

20. 

— Sckeel 

9. Tin 

21. 

— — Clu*ome 

10, — Zinc 

22. 

— * Tantalum 

11 . Bismuth 

23. 

— Cerium 

12. Tellurium 

24. 

— Columbiura 


THOMSON^s 



Thomson’s mineral system in 1810. 


xlvifi 


THOMSON’S 

MINERAL SYSTEM in 1810. 


Class I.-^STONES. 

Order I — Earthy Stones. 

Families. — Diamond^ Zircon, Chrysolite, Garnet, Ruby, Topaz, 
Schorl, Quartz, Pitchstone, Zeolite, Felspar, Clay-slate, 
Mica, Trap, Lithomarge, Soapstone, Talc, Actynolite, and 
Gadolinite. 

Order 2 . — Saline Stones, 

i. Genus, Calcareous Salts. 

1. Family of Carbonates 4. Family of Sulphates 

2. Family of Phosphates 5. Family of Borates 

S. Family of Fluates 

ii. Genus, Barytic Salts. 

Carbonate Sulphate 

iii. Genus, Strontian Salts. 

Carbonate Sulphate 

t 

iv. Genus, Magnesian Salts. 

Sulphate Borate 

Carbonate 

V. Genus, Aluminous Salts. 

Class II.— SALTS. 

Genus i. Potash Genus iii. Ammonia 

ii. Soda 

Class III— COMBUSTIBLES. 

Genus i. Sulpliur Genus iii. Bitumen 

ii. llcsin iv. Graidiitc 


CLASS IV. 
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Clas^IV 

drder i GM 

1. Alloys 
Order ii. Platimm 
1. Alloys 
Order iii. Indium 
1. Alloys 
Oijder iv. Silver 

1. Alloys. 2. Sulphu- 
rets. 3. Oxides. 
4. Salts 

Order v. Mercury 

1. Alloys. 2. Sulphu- 
rets. 3. Salts 
Order vi. Copper 

1. Alloys. 2. Sulphu- 
rets. 3. Oxides. 
4. Salts 
Order vii. Iron 

1. Alloys. 2.Sulphu- 
rets. 3. Oxides. 
4. Salts 

Odcrviii. Niclccl 

1. Alloys. 2. Oxides 
Order ix. Tin 

1. Sulphurets. 2. 
Oxides 

Order x. Lead 

1. Sulphurets. 2. Ox- 
ides. 3. Salts 
Order xi. Zinc 

1. Sulphurets. 2. Ox- 
ides. 3. Salts 


•—ORES. 

Order xii. Bismuth 

1. Alloys. 2. Sulphu- 
rets. 3. Oxides 

0 

Order xiii^ Antimony 

1. Alloys. 2. Sulphu- 
rets. 3. Oxides. 
4. Salts 

Order xiv. Arsenic 

1. Alloys. 2. Sulphu- 
rets. 3. Oxides. 
4. Salts 

Order xv. Colmlt 

1. Alloys. 2. Oxides 
3. Salts 

Order xvi. Manganese 
4 . 1. Oxides. 2. Salts 

Order xvii. Chrmium 

1. Alloys. 2. Oxides. 
3. Salts 
Order xviii. Uranium 
1. Oxides 

Order xix. Molybdenum 

1. Sulphurets 
Order xx. Tungsten 
1. Salts 

Order xxi. Titanium 
1. Oxides 
Order xxii. Cdumhium 
1. Oxides 

Order xxiii. Cerium 
1. Oxides. 


MUItRAFs 
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MURRAY’S 

MINERAL SYSTEM iv 1812- 


1. Native Salts^ with a base, 

of Ammonia 

2. Native Salts^ with a oase 

of Potash 


1. Barytic Fossils 

2. Strontitic Fossils 
S, Calcareous Fossils 

4. Magnesian Fossils 

5. Argillaceous Fossils 


Native SaltdT^'with a t>ase of 
Soda. 


6. Glucine Fossils 
7« Siliceous Fossils 
8. Zircon Fossils 
9- Gadolinite. 


1. Saline Minerals. 
S. 


11. Earthy Minerals. 


III. Metallic Minerals. 


1. Native Gold • 

2. Native Platina 

3. Ores of Silver 


4. — 

Quicksilver 

5. 

Copper 

6. — 

Iron 

7 

Lead 

8. 

Tin 

9. — 

Zinc 

10 . 

— Nickel 

11. 

— Cobalt 

12. 

— Manganese 


13. Ores of Arsenic 

14. — 

— - Bismuth 

15. — 

— - Antimony 

16 . — 

— Tellurium 

17. — 

— — Chrome 

18. — 

— Molybdena 

19. — 

— - Tungsten 

20. 

— Titanium 

^1. 

— Uranium 

22. 

— Tantalum 

23 

— « Cerium. 


V^OL. I. 


IV. InJlammahU 
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IV. Inflammable Minerals. 

1. Nativ e Sulphur. 

S. Carbonacems Minerals. 

3. Inflammable Minerals^ in which Hydrogen predomi- 
nates. 


HAUSMANN'a 
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HAUSMANN^s 

MINERAL SYSTEM in 1813. 


Class I.-.COMBUSTIBLES. 

1. Order. Inflammables. 

Non-Metallic Combustibles^ 

1. Sub-Order, — Smple , — ^Ex. Dianmd, &c. 

2. Sub-Order, — Compound, 

Combinations of two or morenon-Metallic Combustibles, 
— Ex» Graphite, &c. 

2. Order. Metals. 

Native Metals and Alloys. — Ex. Native Silver and Anti-' 
' manial Siker, 

3 . Order. Ores. 

Combinations of Metals and Sulphur. — Ex. Copper-Py» 
rites. 




Class II, 
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HAUSMANN’s MIXF.RAT, SYSTEM IN 1813. 


Class iL— INCOMBUSTIBLES, 

n 

Oxidised Minerals^ and Combinations of these. 

1. Order. Oxides, 

1. Sub-Order. Metallic Oxides. Oxidised Metals^ 

either simple^ or in combination with each other, 
and sometimes also combined with earths or with 
water. — Ex. Magnetic Ironstone, and Brown Iron^ 
stone. 

2. Sub-Order. Earths, variously combined with each 

q|her, and with metallic oxides and water. 

1. Series. Simple, Quartz. 

Indeterminate combinations of earths with 
each other, or with other matters. 

2. Series. Compound, Opal. 

Determinate combinations of earths with 
each other, or with other substances. 

2. Order. Oxydoids. ' 

Combinations of combustible bodies with oxygen, which 
possess neither the properties of bases nor of acids. 
— Ex. Water. 

3. Order. Acids. 

4. Order. Salts. 

Combinations of Bases with Acids. 

1. Sub-Order. Earthy. 

With Eartliy Bases, 

1. Series. Aluminous Salts. 

2. Magnesian Salts. 


2. Sub- 
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2. Sub-Order. Alkaline. 

With Alkaline Bases. 

1. Series. Salts of Soda 

2. Salts of Potash 

3. Salts of Ammonia 

4. ^ Salts of Lime 

5. Salts of Strontian 

6. Salts of Barytes 

5. Sub-Order. Metallic. 

With Metallic Oxide Bases. 

1 . Series. Salts of Silver 


2. 

Salts of Mercury 

3. ■■■ " 

Salts of Copper 

4, 

Salts of Iron 

5. — 

Salts of Manganese 

6, 

Salts ^of Lead 

7. 

Salts of Zinc 

8.' 

Salts of Cobalt 

<), ,,■■■ 

Salts of Nickel 


AIKIN'S 
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AIKEN’S 

MINERAL SYSTEM m 1815. 


Class I. — Non^MetaUic Combustible Substances. 

1. Combustible with flame. Mineral OiU 

2, Combustible without flame. Graphite. 

Class II. — Native Metals^ and Metalliferous Mmerals. 

Order I. — ^Volatilisable, wholly or in part, by the blowpipe on 
charcoal, into a vapour, which condenses in a 
pulverulent form on a piece of charqpal held over 
it, 

1. Entirely, or almost entirely volatilisable. 

Lustre metallic. Native Arsenic. 

Lustre non-metallic. Cinnabar. 

r 

2. Partly volatilisable; the residue affording metallic 

grains with borax, on charcoal. 

Lustre metallic. Silver-white Cobalt-ore, 
Lustre non-metallic. Red Silver-ore. 

3. Partly volatilisable ; the residue not reducible to the 

metallic state. 

Lustre metallic, ^ Common Iron-pyrites. 

Lustre non-metallic. Red Cobalt-ochre. 


Order IL 
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Order IL— Fixed ; not volatilisable except at a white heat. 

1. Assume or preserve the metallic form^ after roasting 

on charcoal while anything is dissipated^ and sub* 
sequent fusion with borax. 

Lustre metallic. Native Copper. 

Lii^tre non-metallic. Malachite. 

2. Not reducible to the metallic state before the blow- 

pipe on charcoal^ either with or without borax. 

Magnetic after roasting. Common Pyrites, ' 
Not magnetic after roasting. Blende. 

Class Wh^^Earthy Minerals. 

Order I.— Soluble with effervescence^ either wholly^ or in con- 
siderable proportion^ in cold and moderately dilute 
muriatic acid ; yield to the knife. 

1, Effervesce vigorously. Marl. 

2. Effervesce very f&bly in cold, but more vigorously 

in warm, muriatic acid. Carbonate of Magnesia. 

Order II. — Fusible before the Blowpipe. 

1. Hardness equal or superior to that of quartz. Gar- 

net. • 

2. Hardness superior to that of common window-glass ; 

generally yield in some degree to the knife. Fel- 
spar. 

3. Yield to the knife; and sometimes feebly scratch 

glass. Tremolite. 

4. Yield easily to the knife, and sometimes to the nail. 

Heavy-spar. 

5. Very soft ; yield to the nail. Gypsum. 


Order III. 
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Order III - ^ •jm before the Blowpipe. 

1. Hardness equal or*8uperior to that of quartz. Flint. 

2. Scratch glass ; sometimes yield to the knife. Opal, 

3. Yield to tBe knife. Serpentine. 

Yield to the nail, Mountain-coi^jk, 

Class IV . — Saline Minerals. 

Soluble in Water ; Sapid, 

Order I,~Afford a precipitate with carbonated alkali. Blue 
Vitriol. 

Order IL— Do not afford a precipitate with carbonated alkali. 
Natron. 


HAUY\ 
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HAUY’S 

MINERAL SYSTEM 1813. 


PREMIERE CLASSE. 
SUBSTANCES ACIDIFERES. 
PREMIERE ORDRE. 

Substances acidifkres libres. 

1. I. Aclde sulfurique 2. II. Adde boracique 


SECOND ORDRE. 

Substances cuAdifhres terreuse. 

t A BASE SIMPLE. 

t 

1. Genre. — Chaux, 


3. 1. Chaux carbonatee 

i. Chaux caib.ferriftre 
ii. Chaux carb. manga^ 
9wsi/ere rose 

iii. Chaux carb. ferro-^' 

vianganesijere 

iv. Chaux carb. quarzi* 

fere 

V. Chaux carb. magne^ 
sifere 

vi. Chaux carb. nacrec 

vii. Chaux carb. 

viii. Chaux carb. bitumini^ 

fere 

4. 2. Arragonitc 


5. 3. Chaux phosphatcc 

Chaux phosphatee 
quarziferc 

6. 4. Chaux fluatee 

Chaux fl. aluminifere 
7- 5. Chaux sulfatee 

Chaux sill, calcarifere 

8. 6. Chaux anhydro-sulphatce 

i. Chaux an.-sul. muria* 

tifere 

ii. Chaux an.-sul. quarzi-^ 

fere 

iii. Chaux an.-sul. cpigene 

9. 7. Chaux nitratce 

10. 8. Chaux arseniatee 


II. Genre. 
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II. Genre. — Baiytt, 

11. 1. Baryte sulfatee ^ 12. 2. Baryte carbonate 

Baryte feiide 

MI. Grenre. — Strofitiane. 

13. 1. Stroittiane sulfatee 14. 2. 3l^ontiane carbonate 

Strontiane sul. calcari^ 
fere 

IV. Genre. — Magnesie. 

15.‘ 1. Magnesie sulphatee l6. 2. Magnesie borate 

i. Magnesie aul.fetrif(fre Magnesie bor. calcari- 

ii. Magnesie sul. cobaUu fere 

fere 17. 3. Magh^sie carbonatee 

Magnesie carb. silidfere 

ft A BASE DOUBLE. 

V. Genre. — Chaux et Silice, 

18. Chaux boratee siliceuse. 

VI. Genre.— 5’«7fce ct Alumine, 

t 

19 . Silicc iluatee alumineuse ou Topaze. 

TROISIEME ORDRE. 

Substances addifhres aUeaUnes. 

I, Genre. — Potasse. 

20. Potasse nitratee 

II, Genre. — Soude, 

21. 1. Soude sulfatee 23. 3. Soude boratee 

22. 2. Soude muiiatee 24. 4. Soude carbonatee 

III. Genre — Amnumiaque. 

25. 1. Ammoniaque sulfatee 26 . 2. Ammoniaque muriatee 
QUATRIEME ORDEE. 

Substances addifh’es aJkaUno-terretises. 

Genre unique.— 

27 . 1 • Alumine sulfatee alkaline 28. 2. Alumine fluat^e alkaline 
Appendkcn^Glaxihente. 


SECONDE 
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SECONDE CLASSE. 
SUBSTANCES TkREEUSES, 


29. 1. Quarz 

i. Quarz-%a£n 

ii. QvL&xz^gfilhe 

iii. Quarz-r^mt^e 

iv. Quaxz-jaspe 

V. Quarz-jp«CMc/o»ior- 

pkique 

30. 2. Zircon 

31. 3. Corindon 

i. CoTindGn-hyalin 

ii. Cormdon-karmopham 

iii. Corindon-granulaire 

32. 4. Cyraophane 

33. 5. Spinelle 

34. 6. Emeraude 

35. 7. Euclase 

36. 8. Grenat* 

Grenat ferrifere 

37. 9 * Amphigene 

38. 10. Idocrase 

39. 11. Meionite 

40. 12. Feld-spath 

i. Feld-spatli le?tace 

ii. Feld-spath decompose 

41. 13. Apophyllite 

42. 14. Triphane 

43. 15. Axinite 

44. 16. Tourmaline 

Tourmaline apyre 

45. 17. Amphibole 

46. 18. Pyroxene 


47. 19* Yenite 

48. 20. Staurotide 

49. 21. Epidote 

Epidote manganesifere 

50. 22. Hypersthene 

51. 23. Wemerite 

52. 24. Paranthine 

53. 25. Diallage 

54. 26. Gadolinite 

55. 27. Lazulite 

56. 28. Mesotype 

M^sotype aheree 
57* 29* Stilbite 

58. 80. Laumonite 

59. 31. Prehnite 

60. 32. Chabasie 

61. 33. Analcime 

Analcime cubo^ta^ 
edre 

62. 34. Nepheline 

63. 35. Harmotome 

64. 36. Peridot 

Peridot decompose 

65. 37. Mica 

66. 38. Finite 
67- 39- Disth^e 

68. 40. Dipyre 

69. 41. Asbeste 

70. 42. Talc 

Talc pseudomorpkiquc 

71. 43. Made 


TROISIEME 
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TROISIEME CLASSE. 

SUBSTANCES COMBVSTILBES. 

PREMIERE ORDRE. 

Substances cotnhustihlcs simples. 

72. 1. Soufre 74. 3. Anthracite 

73. 2. Diamant 


SECOND ORDRE. 


Substances combustibles composSes. 


75. 1. Graphite 

76. 2. Bitume 

77. 3. HouiUe 


78. 4. Jayet 
79- 5. Suceiii 
80. 6. Mellite 


QUATRIEME CLASSE. 

SUBSTANCES METALLIQUES. 

PREMIERE ORDRE. 

Non oxydables mmedmtement, si cc n’estu un feu 
tres xnolent, et reduclibles immediatement. 

I. Genre. — Phline. 

8] , Platine natif fernfcrc 

II. Genre. — (h\ 

82. Or natif. 


III. Genre — Argent 

83. I. Argent natif 86. 4. Argent antinionic suU 

84. 2. Argent antimonial fare 

Argent antimonial. Argent antimoiiie sul- 

ferro-araemfere fure noir 

85. 3. Argent siilfurc 87- 5. Argent carbonate 

88. 6. Argent muriate 


SECOND 
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SECOND ORDRE. 

Oorydahles et rtductihUs immtdlatemenU 
Genre Unique. — Mercure, 

89. 1. Mercure natif 91. 8. Mercure sulfure 

90. 2. Mercure arjgaital Mercure sulfure hilu^ 

minifcre 

92. 4. Mercure muriate 


TROISIEME ORDRE. 

Ojry(lahle,% mnis nmi r^ductihles immtdiatemmt 

SENSIBLEMENT DUCTILES. 


I. Genre.- 

9;], 1. Plomb natif volcamqite 

94. 2. Plomb sulfure 

i. Plomb sulfure aiithno^ 

7 uferc 

ii. Plomb sulfure antmo- 

nio-arscnifire 

95. 3. Plomb oxyde rouge 
5)6. 4. Plomb arsenic 

97. 5. Plomb chromate 


^Plornk 

98. 6. Plomb carbonate 

i. Plomb carbonate noir 

ii. Plomb carbonate c?i- 

prifcrc 

99. 7. Plomb phosphate 

i. Plomb phosphate ar- 

scniferc 

ii. Plomb sulfure ^pigenc 

100. 8. Plomb molybdate 

101. 9. Plomb sullate 


II. Genre, — Nickef, 

102. 1. Nickfl natif 104. 3. Nickel oxyde 

103. 2. Nickel arsenical 

Nickel arsenical /?/- 
geniipre 

III. Genre. — Cuivre. 

105. 1. Cuivre natif .107. 3. Cuivre gris 

106. 2. Cuivre pyriteux Cuivre gris arsenlprc 

Cuivre pyriteux //#*- h. Cuivre gris antinioni- 

paiiquv 

iii. Cuivre gris plntinifcrc 
108. 4. Cuivre 
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108. 4. Cuivre sulfure 112. 8. Cuivre carbonate vert 

Cuivre sulfure Ae/Mi- 113. 9. Cuivre arseniate 

i« Cuivre arseniate aUire 

109. 5. Cuivre oxy4ul6 ii. Cuivre arseniat6/erri- 

Cuivre oxydule ar- fire 

senifire 114. 10. Ciyvre dioptase 

110. 6. Cuivre muriate 115. 11. Cuivre phosphate 

111. 7. Cuivre carbonate bleu llO. 12. Cuivre sulfate 

Cuivre carbonate vert 
epigone 


IV, Genre.— .jFer. 


117- 1. Fer natif 

i. natif volcanique 

ii. Acier natif pseudo^ 

volcanique 

iii. Fer natif meteorique 

118. 2. Fer oxydule 

Fer oxydule iitanU 
fire 

119. 3. Fer pligiste 

120. 4. Fer arsenical 

Fer arsenical argen- 
tifire 


121. 5. Fer sulfure 

i. Fer oxyde ^pigene 

ii. Fer svlfmefirriftrc 

iii. Fer sulfure aurifirc 

iv. Fer sulfure titanifire 

122. 6. Fer oxyde 

i. Fer oxyde noir vilreiix 

ii. Fer oxyde resinite 

iii. Fer oxyde carbonate 


V. Genre.— £/am. 

123. 1. Etain oxyde 124. 2. Etain sulfure 

VI, Genre,— Zwc. 

125. 1. Zinc oxyde 127. 3. Zinc sulfure 

126. 2. Zinc carbonate ,128. 4. Zinc sulfate 

Zinc carbonate 
morphique 


2 
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NON DUCTILfiS. 

VII. Genre.‘^£i^t^A. 

129. 1. Bismuth natif 131. 3. BismutK oxyde 

130. 2. Bismuth sulfure 

Bismuth su\jPur^ phmbo- 
cuprifh^ 


VIII. Genre. — Cobalt. 

132. 1. Cobalt arsenical 135. 4. Cobalt arseniate 

133. 2. Cobalt gris Cobalt arseniate /cr- 

134. 3. Cobalt oxyde noir retix argeniiflre 

IX. Genre. — Arsenic. 

136. 1. Arsenic natif 138. 3. Arsenic sulfure 

137. 2. Arsenic oxyde Arsenic sulfure rouge 

Arsenic sulfur^^au/ie 

X. GeriVe.— 

139. 1. Manganese oxyde 140. 2. Manganese sulfure 

i. Manganese oxyde not- 141. 3. Manganese phosphate 

rdtre haryt^re ferrijere 

ii. Manganese oxyde car^ 


XI. Oexae.—Antimmne. 


142. 1. Antimoine natif 

Antimoine natif arse* 
nifere 

143. 2. Antimoine sulfure 

i. Antimoine sulfur6 ar* 
gentifere 


146. 1. Urane oxydule 


ii. Antimoine oxyde epi* 

gene 

iii. Antimoine oxyde sul- 

fure ^pigene 

144. 3. Antimoine oxyde 

145. 4. Antimoine oxyde sulfure 


XII. Genre. — Urane. 

147. 2. Urane oxyde 

XIII.. Genre. 
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XIII. Genre.— 

148. Molybdene sulfur^. 

XIV. Genre.— Ti/awe. 

149 . 1. Titane oxyde 150. 2- Titane anatase 

i. Titane oxyde c/iromi^^ 151. 3. Titene siliceo-calcaire 
fere 

ii. Titane oxyde ferrifere 

XV. Geme^Scheelin. 

152. 1. Scheelin femigine 1^3. 2. Scheelin calcairc 

XVI. Genre. — Tellure. 

154. Tellure natif 

i. Tellure natif auroferrifcre 
ii. Tellure natif amo^argenitjere 
lii. Tellure natif auro-phmhijere 

I 

XVII. Genre. — Tanialc- 

155. Tantale oxyde ^ 

i. Tantale oxyde ferro-Tnanganesfvre 
ii. Tantale oxyde yiirijere 

XVIII. Genre — Cerium, 

156. Cerium oxyde sUicifcre 

XIX. Genre.— CArowr. 
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WERNER^s 

MINERAL SYSTEM in 1816. 


Class I.— EARTHY FOSSILS. 

1. Diamond Genus. 

1. Diamond. 

2. Zircon Genus. 

Zircon Family. 

2 . Zircon 4. Cinnamon-stone. 

S.Hyacinth 

3. Flint Genus 
Au^ie Family. 

5. Chrysoberyl c. conchoidal 

6. Chrysolite d. common 

7- Olivine 10. BaikaUte 

8. Coccolite 11. Sahlite 

9 . Augite 12. Diopside 

a. granular 13. Fassaiie. 

b. foliated 


VoL. I. 


c 


Garnet 
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Garnet Family. 

14. Vesuvian 

20. Cohplionite 

15. Grpssulare 

21. Garnet 

l6. Leucite 

fl. Precious 

17- Pyrenite 

5. Common 

18. Melanite 

22. StauroVte or Grenatite 

19. Allochroite 

23. Pyrope 

Ruby Family. 

24. Automalite 

29- Corundum 

25. Ceylanite 

'30. Diamond-spar 

26. Spinel 

— 

27. Sapphire 

28. Emery 

31. Topaz 

Beryl Family. 

82. lolite 

a. Precious beryl 

53. Euclase 

b. Common 

34. Emerald 

S6. Schorlous Beryl 

35, Beryl 

37- Tourmaline 

Pistacite Family. 

38. Lievrite 

42. Anthophylite 

39. Pistacite 

a. Radiated 

40. Diaspore 

h. f oliated 

41. Zoisite 

43. Axinite 

Quartz Family. 

44. Quartz 

45. Iron-flint 

a. Amethyst 

46. Homstone 

Common 

a. Splintery 

/3. Thick fibrous h. Conchoidal 

5. Rock crystal* c. Woodstone 

c. Milk quartz 

47. Flinty-slate 

d. Common quartz a. Common 

Prase 

1. Lydian-stone 

48. Flint 
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48. Flint 

a. Egyptian jasper 

4y. Chalcedony 

ec. Red 

a. Common 

/8. Brown 

h. Carnelian 

h. I^triped jasper 

u- Comyion 

c. Porcelain jasper 

/3. FiUirous 

d. Common jasper 

.00. Hyalite 

et. Conclioidal 

51. Opal 

/3. Earthy 

a. Precious 

€. Opal jasper 

h. Common opal 

f. Agate jasper 

6’. Semi-opal 

f}4;. Heliotrope 

d» Wood-opal 

55. Chrysoprase 

52. Menilitc 

56. Plasma 

a. Brown menilite 

57* Cat’s-eye 

h. Grey menilite 

58. Faser Kiescl 

58. Jasper 

59* Elaolite 

Pitckstofx Family. 

00. Obsidian^ 

62. Pearlstone 

61. Pitchstone 

63. Pumice 

Zeolite Family. 

64f. Prehnite 

c. Radiated Zeolite 

a. Fibrous 

d. Foliated do. 

5. Foliated 

67. Ichthyophthalm 

65- Natrolite 

68. Cubicite 

66. Zeolite 

69. Cross-stone or Crucitc 

a. Mealy Zeolite 

70. Laumonite 

5. Fibrous do. 

71* Schmelzstein 

Azureslonc Family. 

72. Azurestone 

74. Blue-spar 

75*'Azurite 


2 
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Felspar Family, 


75. Andalusite 

76 . Felspar 

a, Adularia 
h, Labrador 

c. Glassy 

d. Common felspar 

Fresh 

/8. Disintegrated 
€• Hollow spar 
/! Compact felspar 


Common 
/3. Variolite 
77‘ Spodumene 

78. Scapplite 

а. ‘Red scapolite 

б. Grey scapolite 
«. Radiated 
jS. Foliated 

79 . Meionite 

80. Nepheline 

81. Ice-spar 


4. Clay Genus. 
Clay Familij^ 


82. Pure clay 

83. Porcelain earth 

84. Common clay 

a. Loam 
i. Potter's clay 
«. Earthy 
/3. Slaty 

c. Variegated clay 


d. Slate clay 
$5. Claystone 

86. Adhesive slate 

87 . Polishing or polier slate 

88. Tripoli 

89 . Floatstone 

90 . Alum-stone 


Clay^Slaie Family, 

9L Alum-slate 93. Drawing-slate 

a. Common 94. Whet-slate 

h. Glossy 95 . Clay-slate 

29 . Bituminous shale 


MicU Family • 

96 . Lepidolite 98 . Pinite 

97« Mica 99. Potstone 


100. Chlorite 
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100. Chlorite c. Chlorite-slate 

a. Chlorite earth d- Foliated chlorite 

Common chlorite 


Trap Family. 


101. PauUle 

102. Hornblende 

a. Common 
h. Basaltic 
c. Hornblende-slate 


103. Basalt 

104. Wacke 

105. Clinkstone 

106. Iron-clay 


• 107 . Lava 


Lithomurge Family. 


108. Green earth 

109 . Lithomarge 

a. Friable 
h. Indurated 


110. Rock-soap 

111. Umber 

112. Yellow earth 


5. Talc Genus. 

Soapstone Family. 

113. Native magnesia, or talc- 11 6 . Fuller's-earth 

earth 11 7- Steatite 

114. Meerschaum 118. Figurestone 

115. Bole 


Tak Family. 


119‘ Nephrite 

a. Common nephrite 
h. Axe-stone 

120. Serpentine 

a. Common 
h. Precious 

et. Conchoidal 
/8. Splintery 

121. Schillerstone 


122. Talc 

a. Earthy 

b. Common 

c. Indurated 

123. Asbestus 

a. Rock-cork 
h. Amianthus 

c. Common asbestus 

d. Rock-wood 

Actynolile 
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Actynolile Family^ 


124. Kyanite 

125. Actynolite 

a. Asbesteus 

b. Common 

c. Glassy 

d. Granular 

126. Spreuslein or Chaff-stone 


127. Tremolite 

a. Asbestous 
h. Common 
c. Glassy 

128. Sali^ite 

129. Rhoolizite 


6. Calcareous Genus. 


A. Carbonates* 

130. Rock-milk 

131. Chalk 

132. Limestone 

a. Compact 
«. Common 
Roestone 
h Foliated 
«. Granular 
/8. Calcareous-spar 

c. Fibrous 

«. Common 
/3. Calc-sinter 

d. Pea-stone 

133. Calc-tuff 

134. Schaum-eartlL or foam- 

earth 

135. Slate-spar 

136. Brown-spar 

«. Foliated 

b. Fibrous 
137* Schaalstone 

138. Dolomite 

139. Rhomb-spar 
llO. Anthracolite 

141. Stinkstone 


142. Marl 

a* Marl earth 
b* Indurated marl 

143. Bituminous marl-slate 

144. Arragon 

a* Common 
b. Prismatic 

B. Phosphates* 

145. Appatitc^ 

146. Asparagus stone 

C. Fluates. 

147. Fluor 

a. Compact 

b. Fluor-spar 

D. Sulphates. 

148. Gypsum 

a. Spumous gtfpsum 

b. Earthy gypsum 

c. Compact gypsum 

d. Foliated gypsum 

e. Fibrous gypsum 

149. Selenite 

150, Muriacite 


3 
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150* Muriacite 

a. Anhydrite 
h* Gekfvstein 

c. Conchoidal Mur. 

d. Fibrous Mur. 

e. Compaq *Mur. 


£. Bcrateii 

151. Datolite 

152. Borapite 

153. Botryolite 


7. Baryte Genus. 


154. Witherite 

155. Heavy-spar 

a. Earthy heavy-spar’* 
b- Compact heavy-spar 

c. Granular heavy-spar 

d. Curved lamellar hea^ 

vy-spar 


e. Straight lamellar h^ 

vy-spar 
«. Fresh 

Disintegrated 

f. Columnar spar 

g. Prismatic spar 

h. Bolognese, or ^Bolog^ 

nian spar 


8. STR9NTIAN Genus. 


156. Strontian 

a. Compact 

b. Radiated 

157. Celestine 


a. Fibrous 
5. Radiated 

c. Lamellar 

d. Prismatic 


9. Ha LUTE Genus. 
158. Cryolite. 


Class II. 
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Class IL—FOSSIL SAL.TS. 


1 * Carbonates* 

159. Natural Soda or natron 

2 . Nitrates* 

160. Natural nitre 

3 . Muriates. 

161. Natural rock-salt 

a. Stone-salt 
u. Foliated 


/ 3 . Fibrous 

b. Lake-salt 

162. Natural sal-ammoniac 

4 . Sulphates. 
lbs. Natural vitriol 

164. Hair-salt 

165. Rock-butter 

166. Natural Epsom-salt 

167. Natural Glauber-salt 


Class rrL--.INFLAMMABLE FOSSILS. 


1. Sulphur Genus. 


168. Natural sulphur 

a. Crystallised 

b. Common 

«. Earthy 


Conchoidal 

c. Mealy 

d. Volcanic 


2. Bituminous Genus. 


169* Mineral or fossil oil 

170. Mineral pitch 

a. Elastic 
h. Earthy 

c.Slaggy 

171. Brown coal 

a. Bituminous wood 


b. Earth coal 

c. Alum earth 

d. "Paper coal 

c. Common brown coal 
f. Moor coal 
272. Black coal 


a. Pitch 
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Pitch coal c/. Cannel coal 

Columnar coal e. Foliated coal 

c. Slate coal J] Coarse coal 

3. Graphite Genus. 

173. Glance-coal 174,. Graphite 

a. Conchoidal a. Scaly 

5. Slaty h. Compact 

175. Mineral charcoal 

4. Resi^ Genus. 

176. Amber b. Yellow 

fl. White 177. Honey stone 


Class IV.-.METALLIC FOSSILS. 

1. Platina Genus. 

178. Native Platina. 

S. Gold Genus. 

179. Native gold b- Brass yellow 

a. Gold yellow c. Greyish yellow 


3. Mercury Genus. 


180. Native mercury 

181. Natural amalgam 

a. Semi-fluid 
h. Solid 

182. Mercurial hom-ore 

183. Mercurial liver-ore 


o. Compact 
5. Slaty 
184. Cinnabar 

a. Dark-red 

b. Light-red 


Ixxui 


4. Silver 
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4, Silver Genus. 


185. Native silver 

a. Common 
h. Auriferous 

186. Antimonial silver 
187- Arsenical silver 
188. Mdyhdenasilver 

189- Corneous silver-ore, or 
hom-ore 


190. Silver-black 

191. Silver-glance 

192. Brittle silver-glance 
193- Red silver-ore 

a. Park 
5. Light 

194. White silver-ore 


5. Copper* Genus. 


195. 


^ i j 


202 . 


203. 


Native Copper 
196. Copper-glance 
a. Compact 
h. Foliated 

4|97. Variegated copper- 
ore 

198. Copper-pyrites 

199. White copper-ore 

200. Grey copper-ore 

201. Black copper-ore 
Red copper-ore 

a. Compact 
5. Foliated 
c. Capillary 
Tile-ore 
a. Earthy 
h. Indurated 


284. Azure copper-ore 
a. Earthy 

h. Indurated or radiated 

205. Velvet coppcr-oi'e 

206. Malachite 

a. Fibrous 
h. Compact 

207. CoppCr-green 

208. Ironshot copper-green 

a. Earth 

b. Slaggy 

209. Emerald copper-ore 

210. Copper* mica 

211. Lenticular-orc 

212. Oliven-ore 

213. Muriat of copper 

214. Phosphat of copper 


6. Iron Genus. 

215. Native iron c. Liver or hepatic py-* 

216. Iron-pyrites rites 

a. Common pyrites d. Cock*s-comb pyrites 

h. Radiated pyrites e. Cellular pyrites 

217. Capillary 
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217. Capillary pyrites 

218. Magnetic pyrites 

219. Magnetic' ironstone 

a. Common 
h. Iron-sand 

220 . Chrome’-ironitone 

221. Memc irotistonc 

222. Iron-glance 

a. Common 
fit. Compact 
/3. Foliated 

b. Iron-mica 

223. Red ironstone 

a. Red iron-froth 

h. Ochry red ironstone 

c. Compact 

d. Red hematite 

224. Brown ironstone 

a» Brown iron-froth 

b. Ochry brown iron- 

*stone 

c. Compact 

d. Brown hematite 


226. Black ironstone 

a. Compact 

b. Black hematite 

4 

227. Clay-ironstone 

a. Reddle 

b. Columnar clay-iron^ 
stone 

c. Lenticular clay-iron- 
stone 

d. Jaspery clay-iron- 
stone 

e. Common clay-iron- 
stone 

/. Reniform clay-iron- 
stone 

g. Pea-ore, or pisiform 
ironstone 

228. Bog iron-ore 

a. Morass-ore 

b. Swamp-ore 

c. Meadow-ore 

229. Blue iron-earth 

230. Pitchy iron-ore 


225. Sparry ironstone. 231. Green iron-earth 

232. Cube-ore 

233. Gadolinite 


7. Lead Genus. 


234. Galena or l^ead-glance 

a. Common 
5. Dmntegratcd 
c. Compact 

235. Blue lead-ore 
235. Brown lead-ore 

237. Black lead-ore 

238. White lead-ore 


239» Green lead-ore 

240. Red lead-ore 

241 . Yellow lead-ore 

242. Lead-vitriol. 

243. Earthy lead-ore, or Lead- 

eartli. 

a. Coherent 
(), Friable 


8 . Tin 
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8. Tin Genus. 

S4f4. Tin pyrites 246. Cornish tin-ore 

245. Tinstone. 


9. Bismuth Genus. 

247* Native bismuth 249- Bismulh-ochre 

248. Bismuth-glance 250. Arsenical bismuih^ore 


10. Zinc Genus. 


251. Blende 

a. Yellow 
5. Brown 
Foliated 


/3. Fibrous 
y. Radiated 
c. Black 

252. Calamine 


11. Antimony Genus. 


253. Native antimony 

254. wey antimony-ore 

a. Compact 

b. Foliated 

c. Radiated 

d. Plumose 


255. Black antimony-orc 

256. Red antimony-ore 
25%, White antimony-orc 

258. Antimony-ochre 


12. Sylvan Genus. 

259. Native sylvan 26l. White sylVan-ore 

260. Graphic-ore 262. Nagyag-orc 


13. Manganese Genus. 


263. Grey manganese-ore 

a. Radiated 

b. Foliated 

c. Compact 

d. Earthy 


264. Black manganese-ore 

265. Piedmontese manganesc-are 

266. Red manganese-ore 
267- Manganese-^spar 


14. Nickel Genus. 

268. Copper-nickel 270. Nickel-ochre 

269. Camllary-pyriies 


2 


15. CoDALT 



W£UN£U"s MlN£aAL SYSTEM IN 1815. IxXvil 


15. Cobalt Genus. 

Family of Speiss-Coball. 

271. White cobalt-ore 273. Glance-cobalt 

272. Grey cobalt-ore 


Family of CohaU^Ochre, 


274. Black cobalt-ochre 

a. Earthy 
5. Indurated 

275. Brown cobalt-ochre 


276. Yellow cobalt-ochre 
277« Red cobalt-ochre 
a. Cobalt-crust 
5. Cobalt-bloom 


l6- Arsenic Genus. 


278, Native arsenic 
279* Arsenic pyrites 
a. Common 
5. Argentiferous 


280. Orpiment 

a. Yellow 
5. Red 

281. Arsenic bloom 


17. Molybdena Genus. 

28Sk Molybdena 

, 18 . Sheele Genus. 

283. Tungsten 284. Wolfram 


285. Menachan 

286. Octahedriwe 
287- Rutile 
288, Nigrine 


19. Menachine Genus 

289. Iserine 

290. Brown menachine-ore 

291. Yellow menachine-ore 


20. Uran Genus. 

292. Pitch-ore 294. Uran-ochre 

293, Uran-mica 


21. Chrome Genus. 

295. Acicular-ore 296. Chrome-ochre 


22. Cerium Genus. 
297* Cerium-stone. 


CLARKE'S 
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CLA*RKE’S 

MINEBfAL SYSTEM in 1818*. 

Class I.— METALLIC COMBUSTIBLES. 

Order L Existing only as Oxides in our Atmosphere- 

Genus 1. Oxide of Calcium or Lime. 

Spec. 1. Oxide of Calcium Spec. 4. Oxide of Calcium with 
with Carbonic Acid Phosphoric Acid 

Calcareous Spar, &c. Apatite, &c. 

2. Oxide of Calcium with 5. Oxide of Calcium with 

Sulphuric Acid Arsenic Acid 

Gypsum, &c. Pharmacolke 

3. Oxide of Calcium with 

Fluoric Acid 
Fluor Spar, &c. 

Genus 2. Oxide of Magnesium. 

Spec. 1. Oxide of Magnesium Spec. 2. Oxide of Magnesium 
with Water with Boracic Acid 

Boracite 

Genus 3. Oxide of Barium. 

Spec. 1. Oxyde of Barium with Spec. 2.0xyde of Barium with 
Sulphuric Acid Carbonic Acid 

Heavy Spar, &c. Witherite 

Genus 4. 

• This View is extracted from Dr Clarke's Syllabus to his Lectures on 
Mineralogy. 
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Genus 4. Oxide of Strontium. 

Spec. 1. Oxide of Strontium Spec. 2. Oxide of Strontium 
with Carbonic Acid with l^ulphuric Acid 

Strontianite C'elestine 

Gdius 5. Oxide of Aluminum. 


Spec. 1. Oxide of Aluminum 
with Sulphuric Acid 
Subsulphate of Alu- 
mine. 

2. Oxide of Aluminum, 

Mellitic Acid and 
Water 
Honeystone 

3. Oxide of Aluminum, 

widi Fluoric Acid, 
and Oxide of Sodi- 
um * 

Cryolite 

4. Oxide, of Aluminum, 

Water, Fluoric Acid, 
and Oxide of Calci- 
um 

Wavellitd, &c. 


Spec. 5. Oxide of Aluminum, 
and Oxide ofSilicium, 
with Fluoric AcitJ 
Topaz, &c. 

6. Oxide of Aluminum, 

Oxide of Magnesi- 
um, and Chromic 
Acid 

Spinelle, &c. 

7. Oxide of Aluminum, 

with Oxide of Sili- 
cium 

Sapphire, &c. 

8. Oxides of Aluminum, 

Silicium, and Iron 
Tourmaline, &c. 

9. Oxides of Aluminum, 

Magnesium, and Si- 
licium 
Cyanite 


Genus 6. Oxide of Zirconium. 

Spec. 1. Oxides of Zirconium and Silicium. 
Zircon 

Genus 7- Oxide of Yttrium. 

Spec. 1, Oxides of Yttrium, Silicium, and Iron. 
Gadolinite 


Genus 8. 
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Genus 8. Oxide of Silicium. 

Spec. 1. Oxide of Silicium al- Spec. 8. Oxides of Silicium^ Cal- 
most pure 


Quartz^ &c. 

2. Oxide of Silicium and 

Water 
Opal, &c. 

3. Oxides of Silicium, Alu- 

minum, Iron, and 
Potassium or Sodi- 
um 

Mica, &c. 

4. Oxides of Silicium, Alu- 

minum, and Gluci- 
num 

Emerald, &c. 

5. Oxides of Silicium, Alu- 

minum, and Barium 
Harmotome, &c. 

6. Oxides of Silicium, Cal- 

cium, Potassium, and 
Water 

Apophyllite, &c. 

7. Oxides of Silicium, Alu- 

minum, Potassium or 
Sodium, and Water 
Mesotype, &c. 


cium, Aluminum, and 
Iron 

Gq^net, &c. 

9. Oxidtes of Silicium, Cal- 
cium, Aluminum, 
Magnesium, and 
Chromate of Iron 
Diallage 

10. Oxides of Silicium, Mag- 

nesium, Calcium, and 
Water 

Meerschaum, &c. 

11. Oxides of Silicium,Mag- 

nesium, Calcium, and 
Aluminum 
, Asbestus, &c. 

12. Oxides of Silicium, Cal- 

cium,' Magnesium, 
Aluminum, and Iron 
Pyroxene, &c. 

1 3. Oxides of Silicium, Cop- 

per, and Water 
Dioptase 


Order II. Regulim in out Atmosphere- 
Genus 1, Gold. 

Spec. 1. Gold with minute proportions of Silver and Copper. 
Native Gold, &c. 


Genus 2. 
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Genus 2. Platinum. 

Spec, 1. Platinum ^ith Palladium^ Rhodium, Iridium, Osmi^ 
um, and minute proportions of other metals. 


Genus S. Silver. 

Spec. 1. Silver, with very mi- Spec, 4. Silver with Arsenic 


nute proportions of 
other metals 
Native Silver 

2. Silver with Gold 
Auriferous Native Sil- 
ver 

3. Silver with Antimony 
White Silver-ore 


Arsenical Silver-ore 

5. Silver with Sulphur 
Vitreous Silver, &c, 

6 . Silver with antimony. 

Sulphur, and Oxygen 
Red Silver 

7. Silver with Muriatic 

Acid 

Horn Silver 


Genus .4. Mercury. 


Spec. 1. Mercury almost pure 
Native Quicksilver 
2. Mercury with Silver 
Native Amalgam 


Spec. 3. Mercury with Sulphur 
Native Cinnabar 

4. Mercury with Muriatic 
Acid 

Horn Quicksilver 


Genus. S. Copper. 


Spec. 1. Copper almost pure 
Native Copper 

2. Copper with Arsenic 
White Copper-ore of 

Preyberg 

3. Copper with Sulphur 

and Iron 

Vitreous Copper-ore, 
&c. 


Spec. 4. Copper with Iron and 
Sulphur 
Grey Copper 

5. Copper with Oxygen 
Ruby Copper 

6. Copper with Carbonic 

Acid, Oxygen, and 
Water 

Azure Copper, &c. 

7. Copper 


VoL. I. 


/ 
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7 . Copper with Oxygen 

Muriatic Acid^.and 
Water 

Green Sand of Peru 

8 . Copper with Oxygen 

and Phosphoric 
Acid 


Green Phosphate of 
Copper 

9 . Copper with Oxygen, 
Arsenic Acid^ and 
Water 

Aiiseniated Copper,. &c^ 


Genus 6. Iron. 


Spec, 1 . Iron with Nickel 
Native Iron 

2 . Iron widi Arsenic 
Mispickel, &c. 

3 . Iron with Oxygen 
Magnetic Ironstone, 

&c. 

4 . Iron with Arsenic Acid, 

Oxygen, Copper, 
Water, and Silel? 
Green Cubic Iron 


5 . Iron with Phosphoric 

Acid, Oxygen, and 
Manganese 

Native Prussian Blue, 
&c. 

6 . Iron with Oxygen and 

Carbonic Acid 
Spathose, or Sparry 
Iron 


Genus 7* Tin. 

Spec. 1 . Tin with Oxygen Spec. 2 . TW with Sulphur and 
Tinstone Copper 

^ritous Tin 


Genus 8. Lead. 


Spec. 1 . Lead with Oxygen 
Native Minium 
2. Lead with Sulphur 
Galena 


3. Lead with Antimony, 
Copper, and Sulphur 
Triple Sulphuret of 
Lead 


2 


Spec. 4. 
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Spec. 4. Lead with Oxygen and 

and a small portion of 

Carbonic Acid 

Muriatic Acid 

White Lead-spar 

Green Lfead 

5. Lead with Muriatic Spec. 8. Lead with Oxygen and 

Ackb and Carbonic 

Molybdic Acid 

Acid 

Yellow Lead 

Murio-carbonate of 

9. Lead with Oxygen and 

Lead 

Chromic Acid 

6. Lead with Oxygen 

Red Lead of Siberia 

and Sulphuric Acid 

10. Lead with Oxygen, and 

Sulphate of Lead 

Oxide of Chromium 

7* Lead with Oxygen, 

Green Chromal Lead 

Phosphoric Acid, 


Genus 9. Nickel. 

Spec. 1. Nickel almost pure Spec. 4. Nickel with Arsenic 

Capillary Native Nickel 

Acid, Cobalt, and Alu- 

2. Nickel with Arsenic 

mine 

Kupfer Nickel 

Arseniate of Nickel 

8. Nickel with Oxygen 


Nickel-ochre 


Genus 10. Zinc. 

Spec. 1. Zinc with Oxygen, and 

Siliciferous Oxide of 

the Oxides of Man- 

Zinc 

ganese and Iron 

4. Zinc with Oxygen and 

Red Oxide of Zinc 

Carbonic Add 

2. Zinc with Sulphur and 

Calamine 

Iron 

,5. Zinc with Oxygen, Car- 

Blende 

bonic Acid, and 

3. Zinc with Oxygen and 

Water 

Silex 

Hydrous Carbonate 


Genus 1 1. 
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Genus 11 . Bismuth. 


Spec. 1. Bismuth witli a small 
portion of Cobalt, 
or Arsenic 
Native Bismuth 


Spec. 2. Bismuth with Sulphur 
Common Sulphuret 
3 . Bismuth with Lead, 
Copper, and Sulphur 
Na(Iel-er25 


Genus 12. Antimony. 

Spec* 1. Antimony with a small Spec. 3. Antimony with Oxygen 


portion of Silver 
Native Antimony 
2. Antimony wiUi Sul- 
phur 

Grey Antimony 


White Antimony 
4. Antimony with Oxygen 
and Sulphur 
Red Antimony 


Genus 13. Tellurium. 

Spec. 1. Tellurium with Iron and Gold. 
Native Tellurium, &c. 


Genus 


L Arsenic. 


Spec. 1. Arsenic with Iron, Sil- Spec. 3. Arsenic Ivith Oxygen 


ver, or Gold 
Native Arsenic 
2. Arsenic with Sulphur 
Realgar 


Native Oxide of Arsenic 
4. Arsenic with Cobalt, 
Ir .>n, and Sulphur 
Arsenical Cobalt, &c. 


Genus 15. Cobalt. 


S})ec. 1. Cobalt with Oxygen Spec. 2. Cobalt with Arsenic 
Black, Brown, and Acid 

Yellow Cobalt-ore Red Cobalt-ore 


Genus l6. Manganese* 

Spec. 1. Manganese with Oxy- Spec. 2. Manganese with Oxy- 
gen gen and Sulphur 

Radiated Grey Ore of Black Ore of Manga- 

Manganese nese 

Spec, 3. 
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Spec. 3. Manganese with Oxy- 
gen, Oxide of Iron, 
and Pliosplioric Acid 
Phospliate of Manga- 
nese 


4. Manganese with Oxy- 
gen, Oxide of Silici- 
iini, , and Oxide of 
Iron 

Red Ore of Manganese 
of Nagyag 


Genus 17. Tungsten. 

Spec. 1. Tungsten with Oxy- Spec. 2. Tungsten witli Oxygen, 
gen find Oxide of Manganese, and* iron 

Calcium W^olfrain 

Tiingspar 

Genus 18. Molybdenum. 

Spec. 1 . Molybdcniini with Sulphur. 

Molybdena 

Genus Ip. Uranium. 

Spec. 1. Uranium witli Oxygen. 

Pechbleidc, &c. 


Genus 20. Titanium, 


Spec. 1. Titanium with Oxy- 
gen 

Tifcinite, &c. 

2. Titanium Oxide, with 
Oxidesof Iron, and 


minute portions of 
other metals 
Menachanite, &c. 

3. Oxides of Titanium, 
Silicium, and Cal- 
cium 
Sphene 


Genus 21. Chromium. 

Spec. 1. Chromium with Oxygen, Oxide of Iron, and Oxide 
of Aluminum 
Chromite 


Genus 22. 
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Genus 22. Columbium. 

Spec,!. Columbium Oxide,, Spec. 2. Columbium Oxide, 
with the Oxides with Oxides of Iron, 

of Iron and Man- Manganese and Yt- 

gonese trium 

Columbite Yttfiferous Columbite 

Genus 23. Cerium. 

Spec. 1 . Cerium with Oxygen and Oxide of Siliciuni. 

Cerite 


Class II.— NON-METALLIC COMBUSTIBLES. 
Order I. Okagimus. 

Genus 1. Carbon. 

Spec. 1. Carbon with Flydro- Spec. 2. Carbon with Hydrogen, 
gen and Oxygen Oxygen, and the 

Naptha, &c. Oxides of Alumi- 

num, Silicium, &c. 
Cannel Coal, &c. 

Order II. No/ Okagimus, 

Genus 1. Carbon. 

• 

Spec, 1. Carbon, almost pure Spec. 3. Carbon with Oxygen, 
Diamond Silex, and Iron 

2. Carbon with Iron Anthracite 

Plumbago 


Genus 2. "Sulphur. 

Spec. 1, Sulphur with Hydro- Spec. 2. Sulphur with Iron 
gen Martial Pyrites 

Native Sulphur 


CHARAC- 
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CHARACTERISTIC OR TABULAR VIEW 


OF THE 

CLASSES, ORDERS, GENERA AND SPECIES 

OF.ThE 

MINERAL SYSTEM. 


1 . 

When wc wish to determine the Species to which any 
Mineral belongs, by means of the foUowing Tabular View, we 
first ascertun either its primitive l^orm or Cleavage, and after- 
wards the Hardness and Specific Gravity. We next compare 
these characters Vith those m the Classes, Orders, Genera and 
Species ; and if a Species in any of the Genera possesses the 
same characters, our mineral is to be considered as belonging 
to that species. 

If the form or cleavage cannot be ascertained, our deter- 
mination of the species wiR not be so satisfactory or certun. 
Thus, suppose we meet with a variety of Iron-pyrites, in which 
neither form nor cleavage can be detected, but of which the 
hardness and specific gravity are known; and that the hard- 
ness is 6, and the specific gravity 4.9* If we compare these 
characters with those of the Classes, Orders, Genera and Spe- 
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cies^ we shall find that the only Genus to which they apply 
is Irofi-Pyriles, But these characters will not enable us to 
determine the^ Species with*absolute certainty^ because the es- 
sential character of every species depends on the primitive form. 
They will, however, shew that the mineral is Iron-pyrites, 
even that it is not Rhomboidal iron-pyrites ; but they will not 
enable us to decide whether it is Hexahedrai or Prismatic iron- 
pyrites. In other cases, the species can be determined with« 
out knowing die primitive ; but still, the determination 
is not so certain as when that form is known. Thus, suppose 
we meet with a species of Magnetic Iron-ore, which we find, 
by inspection, cannot be either the rhomboidal or prismatic 
species, but which agrees in hardness and specific gravity with 
the octahedral species, we can say that it very probably is a 
variety of Octahedral Magnetic Iron-ore, But there may be a 
fourth species of this genus not in the Syitem, having the same 
hardness and specific gravity as the octahedral, but with a dif- 
ferent primitive form ; and we cannot be certain that our mi- 
neral does not belong to that species. When the primitive 
form is known, all doubt vanishes. In compound minerals it 
is very often impossible to determine the external form. In 
such cases, a knowledge of the Cleavage is of infinite import- 
ance. But when neither i^rm, nor hardness, nor specific gra- 
vity can be determined, the Tabular View can no longer be 
used ; for die principal characters oh which it depends are 
wanting. Amianthus, which is a variety of straight-edged au- 
gite, (hornblende), occurs in crystals so very minute that tiiey 
cannot be determined either by the eye or the microscope, and 
of course the cleavage is not visible. These crystals are flex- 
ible, and their hardness not capable of being determined. 
Their surface is so considerable in comparison of their mass, 
that they float on water^ although they have a considerable 
specific gravity. It is remarked, that in other varieties of 
straight-edged augite, the crystals' become thicker, then lose 
their flexibility, but are still too small for allowing the hard- 
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ness to be ascertained : Others, again, are thicker, but still, 
bwing to their minuteness, the dimensions of the form cannot 
be measured : These sink in water, scratch gypsiim, but break 
on calcareous-spar. At last, in other varieties, the form is 
discernible by the cleavage, and the hardness is equal to 5 and 
6, and the specific gravity equal to 3.0. These, on examina- 
tion, prove to be straight-edged augite. What these are, so 
are all the preceding varieties, and also amianthus. It is by 
pursuing this mode of examinati^; that we are able to refer 
such substances as amianthus to their true place in the System. 
Other minerals, again, which 9 ccur in an earthy state, can on- 
ly be referred to their true place in the System, by tracing 
them in connection with compact minerals, which stand in con- 
nection with others having a crystallised structure. Thus Por- 
celain-earth can be traced to Compact felspar, and this to Fo- 
liated felspar ; or it can be traced immftfiately to Foliated fel- 
spar, and in this way its true place is ascertained. Other 
Earths, and loosely aggregated minerals, as many Clays, can- 
not be referred to any specie ; these, therefore, are determi- 
ned in an empirical way; and we may use the blowpipe, 
acids, and other means, for obtaining a knowledge of their 
properties. These bodies are more properly objects of geolo- 
gical curiosity, and of economical value, than interesting to the 
Mineralogist. 


2 . 

The nomenclature of the species used in the Tabular View, 
is nearly that of Mohs, and is founded on the primitive forms 
of the minerals, on the nature of their cleavage, or on the po- 
sition of the bevelment 

According to Mohs, all the regular forms in the mineral 
kingdom are reducible to some one of four great systems or 
groupes, named Rhomboidal, Pyramidal, Prismatical, and Hexa- 
hedral or tessular, including octahedron, cube octahedron, 
rhomboidal dodecahedron, &c. Thus, in the genus Corun- 
dum, 



Xcii CHAUACTEUISTIC OR TABULAR VIEW OF THE 

dum, there are three species in which the primitive forms arc 
the octahedron^ rhomboid^ and prism ; and hence these are na- 
med, octahed^ral corundum^ rhomboidal corundum, and pris- 
matic corundum. In the genus Zeolite, there are seven spe- 
cies ; one of these is' named Prismatoidal zeolite, because the 
deavage is prismatoidal ; another is named Axifrangible, be- 
cause one of its most striking characters is its axifrangible 
cleavage. In the genus Aiigite, one species is named Oblique- 
edged augite, because the ^^6 formed by the meeting of the 
bevelling planes, on the extremities of the crystal, is placed 
obliquely to the axis of tlie pri^m ; another species is named 
Straight-edged augite, because the edge formed by the bevel- 
ling planes on the extremify, is straight or perpendicular to the 
axis, of the prism. 


In tlie generic characters, the numbqf of axes of the Crystals 
is given. But it will be inquirjjd, what is here understood 
b}' Axis. When the section of a simple figure, as a rhomboid 
or cube, affords, ^ji]^^eans of a plane which does not pass 
through its centre, a regular, or equi^angular or equi-lateral 
figure, or one in which such a figure can be inscribed, the 
straight line, which stands perpendicular on the middle point 
of the figure, and passes ^through the centre of tlie figure, is 
an aais- If we take a hexahedron, and place it in such a situ- 
ation that two only of its planes are horizontal, and the others 
vertical, every section of it, with a horizontal plane, will af- 
ford a square ; and the vertical line, which stands perpendicu- 
lar on the middle point of the squai'e, and passes tlirough Ihe 
centre of the figure itself, will be an axis. Bring the same 
hexahedron in such a situation, that one of its solid angles is 
above, and another vertically under it. The" section with a 
horizontal plane will be an equilateral triangle or equi-angular 
hexagon, and the straight line perpendicular on the middle 
point of tJiis plane, and through the centre of the figure, an axis. 

Lastly, 
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Lastly^ If we place the hexahedron in such a situation, that 
four of its edges are horizontal, and the others arc equally inclined 
towards the horizontal plane ; all the sections but two will be 
longish rectangles, and the straight line, perpendicular on the 
middle point, and tlyough the centre of the figure, is an axis. 
-—The kind of axj^ is determined by the figure of the section, 
and one and the same figure may contain not only many, but 
also axes of different kinds. . axis in which the form of 
the section is triangular, or in whim a triangle can be inscrib- 
ed by connecting some'of its angles by straight lines, is named 
a rhomboidal axisy because it occurs in the rhomboid ; when 
the form of the section is a square, the axis is riBmed pyrairdm 
duly because Jt occurs in the pyramid with square bases ; and 
when the form of tlie^aqption is rhomboidal, the axis is named 
prismaticy because itl^occurs in the oblique double four-sided 
prism, which is a member of the prismatic series. In the 
Tabular View, the Diamond is said to have many axes, because 
its primitive figure, the octahedron, has rhomboidal axes that 
pass through the centre of the planes, py^^idal axes that pass 
through the ailgles, and six subordinate hxes t^ pass through 
the middle point of the edges. Zircon is said to have one axis, 
because its primitive figure belongs to the pyramidal system, 
in which there is only one principal axis. Topaz has three axes, 
because it belongs to the prismatic series, in which there are 
three principal axes. 

4. 

The degrees of Flardness are expressed in the Tabular View 
by figures. 

The following are the different degrees. 

1. Expresses the hm-dness of Talc. 

2. .... Gypsum 

3- .... Calcareous Spar 

4. Fluor-Spar 

5, .... Apatite 

•ifc- > * 


6 . 
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6. expresses the hardness 

7 . . . 

I 

8 

4 

9 

10 . .... 


of Felspar 
Quartz 
Topaz 
Corundum 
Di^ond 


Thus^ if the hardness of a mineral is marked 7 , it shews 
that it is equal to that of If the .hardness is marked 

7.5, it intimates that it is intermediate between tliat of quartz, 
and of the next number 8 or topaz.* By using still smaller 
numbers, more minute degrees of hardness might be expressed. 


CHARACTERS of the CLASSES. 

c 

Class I.— EARTHY MINERALS. 

iri ' 

Tasteless. 

Specific gravity above 1.8 

Class II.— SALINE MINERALS. 

If solid, there is a sensible taste. No bituminous smell. 

Specific gravity under 8.8. 

Class III.— METALLIFEROUS MINERALS. 

Tasteles# 

Specific gravity above 1.8 1. 

Class IV. 

* All the specific gravities in this Tabular View, were taken by Pro* 
lessor Mohs, and may be depended on for their perfect accuracy. It will 
be seen that they occasionally differ from those in the body of the work. 

•f From the characteristic of the first and third Classes being the same, 
it is obvious that they should be arra^nged under one head, a method which 
is adopted by Prqfifsor Mohs. 
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Class IV.~-INFLAMMABLE MINERALS. 

If fluid, there is a bituminous smell. If solid, there is no 
taste. 

Specific gravity under 1 .8. 


CHARACTERS of the ORDERS. 


First Class.— EARTHY MINERALS. 

.'R’- 

. Order I.— Gem. 

No metallic lustre. Streak white. 

Ckavage, If there are distinct cleavages, the hardness is 
equal to 8 and more; if only single imperfect cleavages, the 
hardness is equal to IS and more ; or the specific gravity is 
equal to 3.3 and more. 

Hardness ranges from 5.5 to TO. At and below 6, tlie spe- 
cific gravity is eoual to 2.5 and less, and amorphous. 

The specific gravity ranges from 2.0 to 4.7. 

Order II. — Spar. 

No metallic lustre. No adamantine lustre. Streak white. 

Hardness ranges from 3.5 to 7-0 ; if above 6, there are single 
distinct cleavages. 

Specific gravity ranges from 2.0 to 3.7 : if 2.4 and less, it is 
not amorphous *. 

Order III. 


• The cleavages not given, and therefore the characters of this order in- 
complete. 
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Order III. — Mica. 

If no metaljic lustre, the specific gravity is above 2.2. Streak 
neither yellow nor dark red. If the specific gravity is un- 
der 2.2, the lustre, is perfectly metallic and shining. 

Cleavage. It is distinctly axifrangible f, and prismatoidal t. 

The hardness ranges from 1 to 2.5. 

Specific gravity ranges from 1.9 to 5.6. 

Order IV. — ^Malachite. 

No metallic lustre. Streak -blue, green, brown. If white, 
the specific gravity is 2.2 and less. Colour not inclining to yel- 
low. 

Cleavage. It is neither distinctly axifrangible nor prisma- 
toidal. 

Hardness ranges from 2 to 5. If the streak is brown, the 
hardness is less than 3.5. 

Specific gravity ranges from 2 to 4.6 ; if it is less than 3.2, 
the hardness is below 3. 

Order V. — Kerate. 

No metallic lustre. Streak colourless* Sectile. 

Cleavage. It is neither distinctly axifrangible nor prisma^ 
toidal. 

Hardness ranges from 1 to 2. 

Specific gravity ranges from 4 to 6. 

Order VI. — ^Baryte. 

No metallic lustre. Colour rarely changed in the streak ; 
if orange-yellow, the specific gravity is 6 and more. 

Hardness ranges from 2.5 to 5. 

Specific gravity ranges from 3.3 to 7.2. If the specific 
gravity be less than 3.6, and the hardness 5, the cleavage is 
di-prismatic. 

Order VII. 

* In axifrafigibU minerals, the cleavage is at right angles to the prism. 

In prismatoidal minerals, there is«but a single cleavage, and which 

is pa^Hel with the side of the prism* 
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Order VII.— Haloide. 

> 

No metallic lustre Streak not changed in the colour. 

Cleavage. If in the direction of a fo^ir-sided prism^ the 
hardness is equal to 4 and less ; if axifrangible and prisma- 
toidal, the hardness ’and specific gravity are below 3. 

Hardness ranges from 1.5 to 5. If the hardness is less than 
2.5, the specific gravity will be 2.4 and less. Divisible. 

Specific gravity ranges from 2.2 to .3.2. If less than 2.4, the 
hardness will be 2.4 and less. 


Second Class.— SALINE MLNERALS. 

Order I. — Fossil Salts. 

Solid. Sensible taste. 


Third Class.— METALLIFEROUS MINERALS. 

Order I. — Native Metals. 

Metallic lustre. White ; yellow ; red ; grey : if steel-grey, is 
malleable. 

Hardness ranges from 0 to 4. 

Specific gravity ranges from 5.7 to 1.9.5. 

Order II. — Ore. 

If the lustre is metallic, the colour is pure black ; if the 
lustre is not metallic, it is adamantine, or imperfect metallic. 
Streak black, brown, red, or white. If white, the hardness is 
equal to 5 and more, and the lustre is adamantine ; or the 
specific gravity is equal to 4.6 and more : if red or brown, the 
hardness is equal to ,3.5 and more. 

VoL. I. g 


Hardness 
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Hardness ranges from 2.5 to 7- If 3 and less, the specific 
gravity is under 5 ; if 6.5 and more, and streak white, the spe- 
cific gravity is 6 and more. 

Specific gravity fanges from 3.4? to 7*4 ' 

Order III. — Pyrites. 

Lustre metallic. Not lead-grey. If pale steel-grey or 
white, the hardness is equd to 5 and more ; if dark steel-grey 
or black, tlie hardness is under 5, and the form tessiilar. 

Hardness ranges from 3 to ^5. 

Specific gravity ranges from '4.1 to 7.7 1. 

Order *1V — Glance. 

Lustre metallic. Lead and steel grey ; black ; streak un- 
changed. If malleable, colour blackish lead-grey. 

Hardness ranges from 1. to 3. If 3, is dark lead-grey. 

Specific gravity ranges from 4 to 7-6. If less than 5, is pure 
lead-grey. 

Order V. — Blende, 

If the lustre is metollic, the colour is black, with a green 
streak. If not metallic, the lustre is adamantine. Streak 
brown, red, and white. If streak brown and white, it is tes- 
siilar, with a hardness of 3.5 and more, and a specific gravity 
of 4.2 and less ; if streak red, the hardness is 2.5 and less, and 
the specific gravity 4.5 and more. 

Hardness ranges from 1 . to 4. 

Specific gravity ranges from 3,9 to 8.2. 

Order VI. — Sulphur. 

No metallic lustre. Streak red, yellow, or white. If tlie 
streak is white, the colour inclines to yellow or brown. 

Cleavage. 


* The characters of this Order incomplete. 
*{' The characters of this Order incomplete. 
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Cleavage. If distinctly prismatoidsl, the streak is yellow. 
Hardness ranges from 1.0 to 2 . 5 . 

Specific gravity ranges from I.9 to 3 . 6 . 


Fourth CLAiss.*^INFLAMMABLE MINERALS* 
Order I. — Resin. 

Fluid ; solid ; streak white : brown ; black. 

Hardness ranges from 0 to 6 . 5 . 

Specific gravity ranges from 0.7 to 1.6. If the specific gra« 
vity is 1.2 or more^ the streak is white. 

Order II. — ^Coal. 

Solid. Streak brown ; black. 

Hardness rmiges from 0.1 to 2 . 5 * 

Specific gravity from 1.2 to 1 . 5 . 


CHARACTERS of GENERA and SPECIES. 

First Class.^EARTHY MINERALS. 

Order 1. — ^GEM, 

Genus i. — D iamond. 

Many axes. Cleavage tessular. Hardness = 10. Sp. gr. = 
3 . 4 , 3 . 6 . 

1. Octahedral. 

Tessular. Cleavage octahedral. 

S 52 


Genus ii. 



c 
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Genus ii. — ^Z ircok. 

One axis. Cleavage pyramidal Hardness i:7.5. Sp.gr. =4.5, 

--4.7. 

1. Pjrramidal. Zircon. 

Pjnramidi: 123® ig'; 84® 2Cy. Cleavage pyramidal, or in the 
direction of the lateral planes of the prism. 

Genus iii.^— C orundum. 

One and many axes. Cleavage rhomboidal ; prismatic ; octa- 
hedral. If prismatic, the specific gravity is 3.7 and more, and 
the hardness 8.5 and more. Hardness == 8.0, — 0.0. Specific 
gravity =: 3.5,— 4,3. 

I. Octahedral. Spinel, 

Tessular. Cleavage octahedral. Hardness =8. Sp.gr.= 3.5, — 3.8. 

2. Rhomboidal Sapphire, S^c. 

Rhomboid = 86® 38'. Cleavage in tlie direction of the rhom- 
boid, or parallel with the terminal planes of the regular six- 
sided prism. Hardness = 9 . Sp. gr. = 3.8,— 4.3. 

3. Prismatic. Chryscheryl. 

Prism = 104* 4V. Cleavage piismatoidal, in the direction of 
the smaller diagonal of the oblique four-sided prism. Hard- 
ness = 8.5. Sp. gr. = 3.7> — 3.8. 

Genus iv.— A ndalusite. 

Three axes. Cleavage prismatic, slightly oblique. No single 
perfect cleavages. Hardness ==: Sp. gr. = 3.0,— 3.2. 

Prismatic. 

Prism unknown. Cleavage indeterminate diagonal. 

Genus v. — T opaz, 

Three axes. Cleavage axifrtfhgible. Hardness =8. Sp.gr. 

= 1 3*4,— 3.6. 

1 . Prismatic. 


PJrism.^ 124* 22\ 


Genus vi. 
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Genus vi.— E merald. 

One and three axes. Cleavage prismatoidal, rhomboidal. If 
rhomboidal, cleavage is imperfect axifrangible, aiid Sp. gr.=2.8 
and less. Hardness ranges from 7.5 nearly to 8.0. Sp. gr. from 
2.6 to 3.2. 


1. Prismatic. Enclose. 

Prism=133*24^ Cleavage prismatoidal, in the direction Of 
the smaller diagonal. Hardness = 7.5. Sp. gr.=3.0,— 3.2. 

2. Rhomboidal. Emerald. 

Di-rhomboid=;l 38* 35'; 90®. Cleavage most distinct paral- 
lel with the terminal planes of the regular six-sided prism, less 
distinct in the direction of the lateral planes of the prism. 
Hardness ~ 7.5,— 8.0. Sp. gr. = 2.6,— 2.8. 

Genus viL — ^Tourmaline. 

One axis. Cleavage rhomboidal. Hardness=7.0,— 7.5. Sp. 
gr. = 3.0,— 3.2. 

1. Rhomboidal. 

Rhomboid=133® 36'. The cleavage is most distinct in the 
direction of the planes of the rhomboid ; less so in the, direction 
of the lateral planes of the six-sid^ prism. 

Genus viii. — C hrysolite. 

Three axes. Cleavage parallel with the sides of a rectangu- 
lar prism ; and of these cleavages one is more perfect than the 
others. Vitreous lustre. Green. Hardnes8=±6.5,— 7.0. Sp. gr. 
= 3.3,— 3.5. 

1. Prismatic. 

PrismsslSl* 48^ Cleavage perfect, in direction of the amalL 
er diagonal. 

Genus, ix.— A xinite. 

Three axes. Cleavage prismatic, very oblique. No perfect 
single cleavages. Not green. Hardnc88=6.5,^7*0 Sp.gr.=: 
3.0,— 3.3. 


1. Prismatic 
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1. Prismatic. 

Prism = llG’* 54^ Cleavage straiglit prismatic r: 101* 30'. 

Genus x. — G arnet. 

One and many axes. Cleavage pyramidal ; prismatoidal ; 
dodecahedral. If prismatoidah the hardness is = 7 and more, 
and no pure vitreous lustre. Hardness ranges from 6.5 to 7«5 
Sp. gr. from 3.3 to 4.3. If black, the sp. gr. is = 3.8 and less. 

1. P 3 rramidal. Vesuvianl 

Pyramid = 129* 30^; 74* 12'. Cleavage in the direction of 
the lateral planes of the prism*; in the direction of the diago- 
nals of the prism ; and also in direction of the terminal planes 
of the prism. Hardness = 6.5. Sp. gr. = 3.3, — 3.4. 

2. Dodecahedral. Garnet. 

Tessular. Cleavage dodecahedral. Hardness = 7-0,— 7.5. 
Sp. gr. — 3.5,-— 4.3. 

3. Prismatic. Grenatite- 

Prismr: 129 * 30'. Cleavage prismatoidal, in the direction of 
the smaller diagonal of the prism. Hardness ir 7.0,— 7-5. Sp. 
gr .m 3.3,— 3.8. 

Genus xi. — G adolinite. 

Three axes. Cleavage unknown. Black. Streak, greenish- 
grey. Hardness = 6.5,— 7-0. Sp. gr. =: 4.V), — 4.2. 

1. Prismatic. 

Prism = 100* nearly. 

Genus xii. — I olite. 

One axis. Cleavage rhomboidal. Hardness = 7. Sp. gr. = 
2.56. 

1. Prismato-rhomboidal. 

Rhomboid unknown. Cleavage in the direction of the late- 
ral and terminal planes of the regular six-sided prism. 

Genus xiii. 


3 
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Genus xiii. — (J uartz. 

One axis. Cleavage rliomboidal, not axifranglble Haid- 
ness =5.5, — 7*0. Sp. gr. = 2, — 2.7- 

1. Rhomboidal. Common Qj^arlz^ S^'c. 

Rhomboid = 76**2'. Cleavage in the direction of the alternate 
planes of the double six-sided pyramid. Hardness 7*0. Sp. 
gr.=r2.5, 2.7. 

2. Indivisible. Opfl/, 

Fonn unknown. No cleavage. Hardness = 5.5, — 7*0. Sp. 
gr. n 2.0, — 2.1?. 

Genus xiv. — B oracite. 

Many axes. Cleavage tessular. Hardness == 7^0. Sp.gr. =2.8. 
3.0. 


1. Octahedral. 

Tessular. Cleavage octahedral. 


Order II.— SPAR. 

Genus i. — P rehnite. 

Three axes. Cleavage axifrangible. Hardness = G.0,-Tr7.0. 
Sp, gr. = 2.8, — ;3.0. Not blue. 

1. Prismatic. 

Prism=:103*. Cleavage axifrangible. 

Genus ii. — D atoute. 

Three axes. Cleavage prismatic, but detected with difficul- 
ty. Internally, lustre resinous. Not blue. Hardness = 5.0, — 
5.5. Sp. gr. = 2.9,— 3.0. 

1. Prismatic. 

Prism = 109 " 28'. Cleavage the same. 


Genus iii. 
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Genus iii. — Z eolite. 

Every kind of axis. Hardpess ranges from 3.5 to 6.0. Sp. 
gr. from 2.0 to r2.5 *. 


1 . Dodecaliedral. Leudte. 

Tessular. Cleavage hexahedral and dodecahedraL Hard- 
ness =r 5.5,— -6.0. Sp. gr. zr 2.4,^ — 2.5. 

2. Hexahedral. Analcime. 

Tessular. Cleavage hexahedral. Hardness = 5.5. Sp. gr. 

=: 2 . 0 ,— 2 . 2 . 

3. Rhomboidal. Chahasile. 

Rhomboid =93*' 48'. Cleavage rhomboidal. Hardness=4.0, 
—4.5. Sp. gr. = 2.0, — 2.1. 

4. Pyramidal. Cross-stone. 

Pyramid = 121® 58' ; 86“ Sff. Cleavage is either pyramidal, 
or is in the direction of the diagonals. Hardness =4.5. Sp. gr. 
= 2.3,— 2.4. 


5. Di-prismatic. Lawrumite- 

Vertical prism =98® 12'; horizontal prism in the direction of 
the smaller diagonal 121* 34^ Cleavage double. Hardness 
:= 5. Sp. gr. = 2.3, — ^2.4. 


6. Prismatic. Mcsotype, 

Prism =91 * 25'. Cleavage the same. Hardness = 5 .0, — 5.5. 
Sp. gr. = 2.0,— 2.3. 


7 . Prismatoidal. Stilbite. 

Prism = 99*22'. Cleavage in the direction of the smaller dia- 
gonal very distinct. Hardness = 3.5, — 4.0. Sp. gr. = 2.0,— 


2 . 2 , 


8. Axifrangible. ApophplUte. 

Pyramid Cleavage very distinctly axifrangible. 

Hardness =: 4.5,— 5.0. Sp. gr. = 2.3, — ^2.5. 


Genus iv. 


The characters of this Genus arc incomplete. 
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Genus iv. — ^Azure-spar 

Three axes. Cleavage prismatic and prismatoidal. Blue. 
Httrdness=5.0, — 6.5. Sp. gr.=2.7, — 3.1. 

1. Prismatic. Azurite and Ilauyne. 

Prism unknown. Cleavage prismatic. Lively colour. Hard- 
ness=5, — 5.5. 

2. Prismatoidal. Blue-^par, 

Prism unknown. Cleavage prismatoidal. Pale colours. 
Hardness=5.5, 6.0. 

Genus v. — ^F elspar. 

One and three axes. Cleavage in the direction of rectangu- 
lar four and regular six-sided prisms. Imperfectly axi-fi^- 
gible. Hardness=5.0^ — 6.0. Sp. gr.=2.5, — 2.8. 

1. Prismatic. Common Felspar, <^c. 

Prism=il20**. The most distinct cleavage is that parallel 
with the terminal planes of the prism ; other two less distinct, 
parallel with the lateral planes. Hardness=:6.0. Sp. gr. =2.5, 
— 2 . 8 . 

2. Pyramidal. Scapolite, cjr. 

Pyramid=:136® 38' ; 62* 56'. Cleavage is in the direction of 
the lateral planes and the diagonals of a rectangular four- 
sided prism, Hardnessi=:5.0, — 5.5. Sp. gr. = 2.5, — 2.8. 

3. Prismato Pyramidal. Meionitc, 

Pyramid=136° 22', 63* 22'. Cleavage in the direction of the 
diagonals of the prism. Hardness 5.5. Sp. gr. = 2.5,— 2. 7« 

4. Rhomboidal. NepheUne. 

Di-rhomboid = 152* 44' ; 56*15'. Cleavage is fouifold. 
Three of the cleavages are parallel with the lateral planes, and 
one with the terminal planes, of the six-sided prism. Hard- 
nessz=6.0. Sp. gr.=2.5, — ^2.6. 

Genus vi- 


* Lapis Lazuli and Calaite belong to this Genus, but their specific cha- 

racters have not been accurately ascertained. 
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Genus vi. — S podumen. 

Three axes. Cleavage prismatic. Three cleavages parallel 
with the axis, nearly of equal perfection. Hardness = 6. Sp. 
gr.ziS.O,— 3.1. 

1. Prismatic. 

Prism nearly — 100*. Cleavage thrcefolc]^; two of the clea- 
vages parallel with the lateral planes, and a tliird \vith the shor- 
ter diagonal of the basis of tlie prism. 

Genus vii. — K vanite. 

Three axes. Cleavage prismatic. On the most perfect 
cleavages, the hardness is = 5 ; on the angles, it is = 7* Spe- 
cific gravity = 3.5, — 3.7. 

1. Prismatic. 

Prism = 102* 50'. Cleavage prismatoidal. 

Genus viii. — A ugite. 

Three axes. Cleavage prismatio. No metallic pearly lustre. 
If common lustre on single cleavages, the hardness is = 6 and 
more, and specific gravity beloTv 3.5, If the lustre is resinous, 
the specific gravity = 3.2 and more. Not blue. Hardness 
ranges from 4.5 to 7-0. If the hardness is 6.0 and more, the 
specific gravity = 3.2 and more. Specific gravity ranges from 
2.7 to 3.6. 

1. Oblique-edged. Augile, 

Prism = 92 ® 18'. Cleavage indeterminate diagonal. Hard- 
ness:: 5.0, — 6.0. Sp. gr. II3.2, — 3.,5. 

2. Straight-edged Augite. Hornhlendc, 

Prism = 124** 34'. Cleavage indetenninate diagonal, tfard- 
ness = 5.0, — 5.5. Sp. gr. = 2.7, — 3.2. 

3. Prismatoidal. Epidotc. 

Prism = 114* 37'. Cleavage sometimes prismatoidal. Hard- 
ness = 6.7- Sp. gr, =. 3,2,— 3-5. 


4, IVismatic 
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4, Prismatic. Tabular Spar. 

Prism = 105* nearly. Cleavage indeterminate diagonal. 
Hardness =: 4.5, — 5.0. Sp. gr. z: 2.8, — 2.9. 

Genus ix, — S chiller-Spar. 

Three axes, flfeavage prismatic. Pearly lustre on single 
cleavages. If common pearly lustre, the specific gravity 
= 3.2 and less, the hardness = 5.5 and less, and colour green. 
Hardness ranges from 4 to 6. ; Sp. gr. from 3.0 to 3.4. 

1. Green Diallage. 

Prism unknown. Cleavage prismatoidal. Common pearly 
lustre. Hardness = 4.5, — 5.5, Sp. gr. rr 3.0, — 3.2. 

2. SchiUer-Spar. 

Prism nearly lOO"*. Cleavage prismatoidal. Metallic-like 
pearly lustre. Hardness =: 4.0, — ^5.0. Sp. gr. z: 3.0, — 3,3. 

S. Hyperstene. 

Prism nearly 100®. Cleavage prismatoidal. Metallic-like 
pearly lustre. Hardness = 6.0. Sp. gr. = 3.3, — 3.4. 

4. Anthophyllite. 

Prism nearly I06®. Cleavage in the direction of a rectan- 
gular prism. The lustre nearly metallic-like pearly. Hard- 
ness zz 5.0, — 5.5. Sp. gr. n 3,0, — 3.3. 

Order III.— MICA. 

Genus i. — C opper-Mica. 

Three axes. Cleavage prismatic. Streak green. Hardness 
= 2.0. Sp.gr. =2.5, — 2.6. 

1. Prismatic. 

Prism unknown. , Cleavage prismatic. 

Genus ii. — ^Uranite or Uran-Mica. 

One axis. Cleavage pyramidal; streak green. Hardness 
= 2.0,-^2.5. Sp. gr. = 3.1,—- 3.3. 

1. Pyramidal, 
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1. Pyramidal. 

Pyramid =: 95^ 13'; 144'' 5&. The only distinct cleavage 
is that parallel ^ith the base of the prism. 

Genus iii.-- R ed Cobalt or Cobalt-Mica. 

Three axes. Cleavage prismatic. Streak re^; green. Hard- 
ness = 2.5. Sp. gr. =4^ 4.3. 

1. Prismatic. Cobalt^Bloom, 

Prism unknown. Cleavage prismatoidal. 

Genus iv. — ^White Antimo^jy or Antimony-Mica. 
Three axes. Cleavage prismatic. Hardness = 

Sp.gr. =5.0.—S.6. 

1. Prismatic. 

Prism unknown. Cleavage prismatic. 

Genus v. — ^B lue Iron. 

Three axes. Cleavage prismatic. Streak white.^ Hardness 
= 2.0. Sp. gr. = 2.8,-— '3.0. 

1. Prismatic. 

Prism unknown. Cleavage prismatoidal. 

Genus vi. — ^G raphite. 

One axis. Cleavage rhomboidaL Streak black. Hard- 
ness = 1.0,— 2.0. Sp. gr. = 1.9,— 21 • 

1. Rhomboidal. 

Rhomboid unknown. Cleavage axifrangible. 

Genus vii.— Mica. 

One axis. Cleavage rhomboidal. Streak green ; white. 
Hardness = 1.0,— 2.5. Sp. gr. = 2.7,— 3«0. 

1. Rhomboidal. Mica, CMorite, 

Rhomboid unknown. Cleavage parallel with the terminal 
planes of the regular six-sided prism. 


2 


Genus viii. 
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Genus viii. — Pearl-Mica . 

One axis. Cleavage rhomboidal. Streak white. Hardness 
= 3.5. Sp. gr. — 3.0,— 3.1. 

1. Rhomboidal. 

Rhomboid unknqwn. Cleavage is parallel with the termi- 
nal planes of the Regular six-sided prism. 

Order IV.— MALACHITE. 

Genus i. — C opper-Green. 

Reniform ; botryoidal. Streak white. Hardness n 2.0, — 
3.0. Sp. gr. = 2.0, — 2.2. 

1. Common Copper-Green. 

No cleavage. 

Genus ii. — ^M alachite. 

Three axes. Cleavage prismatic. Streak blue%' green ; very 
pure. Hardness = 3.5,— 4.0. Sp. gr. =: 3.5,— 3.7. 

1. Prismatic. Blue Copper. 

Prism = Cleavage uncertain. Streak blue. 

2. Acicular. Commoti Malachite. 

Prism := Cleavage uncertain. Streak green. 

^ Genus iii. — O livenite. 

Many axes. Cleavage prismatic ; tessular : streak blue ; 
green ; brown. If streak green or blue, the specific gravity is 
IT 4 and more, or = 3 and less. 

Hardness ranges from 2.5 to 5. 

Specific gravity from 2.8 to 4,6. 

1. Prismatic. Phosphat qf Copper. 

Prism :=110^ Cleavage the.same. Streak emerald-green. 
Hardness = 5. Sp. gr.=: 4,0, — 4.3. 

2. Di-prismatic 


• The chaxacters of Pearbmica given above by Professor Mohs, contain 
all the information I possess of this mineral. This species is not included 
in the body of the work. 
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2. Di-prismatic. Lenticular Capper. 

Prism unknown. Cleavage in the direction of the lateral 
and terminal bevelling planes of an oblique four*sided prism. 
Streak pale verdigriv^-green> and sky-blue. Hardness =: 2.5. 
Sp. gr. = 2.8, — 2.9. 

3. Acicular. Oliveniie. 

Prism unknown. Cleavage unknown. Streak olive-green ; 
brown. Hardness 3 0. Sp. gr. n 4.2,— 4.6 

4. Hexahedral. Cube^ore. 

Tessular. Cleavage hexahedral. Streak olive-green; 
brown. Hardness z: 2.5. Sp. gr. = 2.9^ — ^*0. 

Genus iv — E merald-Copper. 

One axis. Cleavage rhomboidal. Streak 
Hardness z: 5.0. Sp. gr. = 3.3,— >3.4. 

1. Rhomboidal. 

Rhomboid = 125* 58^ Cleavage rhomboidal. 

Order V.— KERATE. 

Genus i. — Cokseou^ Silver. 

Three axes. Cleavage invisible. Hardness z: 1.0, -^2.0. 
Sp. gr. = 4.6. 

1 . Hexahedral. 

Tessular. Cleavage not visible. Malleable. 

Genus ii. — C orneous Mercury. 

One axis. Cleavage very indistinct. Hardness =1,0,— 2.0- 
Sp. gr.= 

1. Pyramidal. 

Pyramid unknown. Cleavi^ge indistinct axifrangible. Sec- 

tile. 


Order VL 



CLASSES, ORDERS, OENERA AXl) SPECIES. CXI 


Order VL— BARYTE. 

Genus i. — ^L ead-Spar. 

One and three axes- Cleavage rhomboidal, pyramidal, 
prismatic. Hardness ranges from 2.5, to 4.0. If above 3.5, the 
s])ccific gravity is, dqiial to 6.5 and more. Specific gravity 
ranges from 6.0 to 7*2. 

1. Tri-prismatic. SulpJiat of Lead. 

The vertical prism = 120® ; horizontal prism, in the direction 
of the longer diagona],-=:70® 31' ; and in the smaller:=101® 32'. 
Cleavage is the same. Hardness = 3. Sp. gr. = 6.3. 

2. Pyramidal. Yellow Lead-spar. 

Pyramid =99® 40' ; 131® 45'. Cleavage in the direction of 
the faces nf the pyramid, or in the direction of the terminal 
planes of tlie rectangular four-sided prism. Hardness = 3. 
Sp. gr.~6.5, 6.8. 

3. Prismatici* lied Lead-spar. 

Prism unknown. Clein age in tlie direction of a rectangular 
prism. Hardness = 2.5. Sp. gr. = 6S0, 6.1. 

4. Uhoiuboidai. Green and Brown Lead-spar. 

Di-rliomboid r: 141° 47' ; 81° iff. Cleavage in the direction 
of the planes of the rhomboid, and in the direction of the lateral 
planes of the six-sided prism. Hardness 3.5, 4.0. Sp. gr. 
6 . 9 , 7.2. 

5. Di-prismatic. While Lead-spar. 

Vertical prism = 117* 4'. Horizontal prism in the direction 
of the smaller diagonal = 109^ 30'. Cleavage the same. Hard- 
ness = 3.0, 3.5. Sp. gr. = 6.2, 6.6. 

Genus ii.— B aryte. 

One and three axes. Cleavage rhomboidal and prismatic. 
If cleavage rhomboidal, the specific gravity is 4.2 and more. 
Hardness =3.0, 3.5. Sp. gr. =3.6, 4.6. 


1. Rhomboidal. 
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1. Rhomboidal. Witherite. 

RhomboidzzSl** The most distinct cleavage is in the di« 
rection of the planes of the rhomboid^ and a less distinct clea- 
vage parallel with die alternate planes of the six-sided p)nra- 
mid. Hardness = S.0, 3.3. Sp. gr. = 4.2^ 4.4. 

2. Prismatic. Heavy-spat. 

Prism = 101® 53'. The most distinct cleavage is that paral- 
lel with the terminal planes of the oblique four-sided prism ; 
less perfect are those parallel with the lateral planes of the 
prism. Hardness =: 3^ 3.5. Sp. gr. =: 4.1^ 4.6. 

3. Di-prismatic. Strontianiie. 

Vertical prism=:117“ 19'* Horizontal prism in the direction 
of the smaller diagonal = . Cleavage in the di- 

rection of the planes of both prisms. Hardness = 3.5. Sp. gr. 
= 3.6, 3.8. 

4. Axifrangible. Celestine, 

Prism z: 104® 48'. The most , distinct cleavage is that at 
right angles to the axis of the prism ; another less distinct 
cleavage is parallel witbithe lateral planes of the prism. Hard- 
ness =3.0, 3.3. Sp. gr. = 3.6, 4.0. 

Genus iii- — T ungsten. 

One axis. Cleavage pyramidal. Hardness = 4.0, 4.5. Sp. 
gr.=6.0, 6.1. 

1. Pyramidal. 

Pyramid = 107* 26' ; 1 IS* 36'. The most distinct cleavage 
is that parallel with the planes of the primitive pyramid ; ano- 
ther less distinct in which the planes are parallel with the sides 
of an acute pyramid, (100® 8' ; ISO® 20') ; and a third the least 
distinct, paraUel with the comjnon base of the pyramid *, 

Genus iv. 


* At page 435, vol. ii. it is stated, throu^ mistake, that this last clea- 

vage is the most perfect. 
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Genus iv — Calamine. 

One and three axes. Cleavage di-prismatic ; rhomboidal. 
If rhomboidal, the sp. gr. =: 4.2 and more. HSurdness = 5.0. 
Sp.gr. = 3.3,— 4.5. 

1. Prismatic. Electric Calamine. 

Vertical prism = 99® 56^ Horizontal prism, in the direction 
of the longest diagonal, = 120°. Cleavage is the same. Hard- 
ness = 5.0. Sp. gr. = 3.3, — 3.6. 

2. Rhomboidal. Common Calamine. 

Rhomboid about 1 10°. The cleavage, is in the direction of 
the planes of the rhomboid. Hardness = 5.0. Sp. gr. = 4.2, — 4.4. 

Genus v — Red Manganese. 

One axis. Cleavage rhomboidal. Hardness = 3.5,— 4.5. Sp. 
gr. =r 3.3,— 3 . 9 . 

1 . Rhomboidal. 

Rhomboid = Cleavage rhomboidal. Hard- 

ness = 3.5. Sp. gr. = 3^.3,-^.6. 

Genus vi. — Sparry Iron. 

One axis. Cleavage rhomboidal. Hardness = 3.5,— 4.6. 
Sp. gr. = 3.6, — 3 . 9 * 

1. Sparry Iron. 

Rhomboid = 107®. The most perfect cleavage is in the di- 
rection of the planes of the primitive rhomboid ,- the least per- 
fect in the direction of the planes of a flat rhomboid. Hard- 
ness = 3,5,— 4.5. Sp. gr. = 3.6, — 3.9- 

Order VII.— HALOIDE. 

Genus i. Limestone. 

One and three axes. Cleavage prismatic ; rhomboidal. 
Hardness ranges from 3.0 to 4.5. Sp. gr. = 2.5,— 3.2 *. 

1. Rhomb 


VoL. I. 


The characters of this genus are incomplete. 

A 
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1. Rhomb-Spar. 

Rhomboid r: 106'' 15^ * Cleavage rhomboidaL Hardness 
= S.5, — 4f.0/ Sp. gr. =:2.8, — S.2. 

2. Dolomite. 

Rhomboid rs 107* 22^. Cleavage rhomboidal. Hardness 
= 4 0,— 4.5, Sp. gr. =z 3,0,— S.2. 

3. Limestone. 

Rhomboid = 105* The most perfect cleavage is in the 
direction of the primitive rhomboid ; less perfect cleavage in 
the direction of a flatter rhomboid ; a third, still more imper- 
fect, which is parallel with the planes of the six-sided prism ; 
and a fourth, the most imperfect, which is parallel with the 
terminal planes of the six-sided prism. Hardness =: 3.0. Sp. gr. 
- 2.5,— 2.8. 

4. Prismatic. ArragonUe. 

Vertical prism z: 115* 56^: horizontal prism in the direction 
of the shorter diagonal 109 * 2/i'. The cleavage is the same, 
but most distinct in the direction of the smaller diagonal of 
the vertical prism. Hardness =: 3.5, — 4.0. Sp. gr, 2,6, — 3.0. 

Genus ii. Apatite. 

One axis. Cleavage rhomboidal. Hardness =: 5.0. Sp. gr. 
== 3.1, =3,2. 

1. Rhomboidal. 

Di-rhomboid zr 131* 49^ ; 109 * 28^ The most perfect clea- 
vage is parallel with the terminal planes of a regular six-sided 
prism ; and another, less distinct, paraUel with the sides of 
the six-sided prism. Hardness =: 5.0. 

Genus iil Fluor* 

Many axes. Cleavage octahedral Hardness =; 4.0. Sp.gr. 
zz 3,0,— 3*1. 

1. Octahedral. 

T essular. Cleavage octahedral. Hardness = 4.0. 

Genus iv. 
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Genus iv.— A lum-Stone. 

One axis. Cleavage rhomboidaL Hardness 5,0. Sp. gr. 
= 2.4,— 2.6. 

1. Rhomboidal. 

Rhomboid unknown. The most distinct cleavage parallel 
with the sides of a rhomboid ; another, less distinct, parallel 
with the terminal planes of a six-sided prism. 

Genus v.— Cryolite. 

One axis. Cleavage pyramidal. One perpendicular clea< 
vage, and other two less perfect Hardness =: 2.5,— S.O. Sp. gn 
= 2*9,— 3.0, 

1. Pyramidal. 

Pyramid unknown. The most perfect cleavage is parallel 
with the terminal planes of a rectangular four-sided prism ; 
another, less distinct, parallel with the diagonals of a rectan^ 
gular four-sided prism ; and a third, still less perfect, parallel 
with the planes of the pyramid. 

Genus vi.— G ypsum. 

Three axes. Cleavage prismatic. Hardness = 1.5, — 3,5. 
Sp. gr. = 2.2, — 3.0 *. 

1. Prismatic. Anhydrite* 

Prism = 100* 8'. Three cleavages perpendicular to each 
other. Hardness = 3.0, — 3.5. Sp. gr. = 2.7. — 3.0. 

2. Axifrangible. Gypsum. 

Prism = 113* 8^ Cleavage perpendicular to the axis or 
axifrangible. Hardness = 1.5,— 2.0. Sp. gr. = 2.2, — ^2*4, 

h 2 Class II. 


* The characters of this Genus incomplete. 
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Class IL— SALINE MINERALS, 

Order I.^FOSSIL SALTS. 

Genus i. — ^R ock Salt. 

Many ues. Cleavage tessular. Taste saline. Hardnesa 
= 2.0,— 2.5, Sp. gr. = 2.1,— 2.2, 

1. Hexahedrali 

Tessular. Cleavage hexahedral. 

Genus ii. — Sal Ammoniac. 

Many axes. Cleavage tessular. .Taste pungent and urU 
nous. Hardness 1.5, — ^2.0. Sp. gr. = 1.5, — 1.6. 

1. Octahedral. 

Tessular. Cleavage octahedral. 

Genus iii. — ^Vitriol. 

i 

One and three axes. Cleavage rhomboidal, pyramidal, and’ 
prismatic. Taste astringent. Hardness = 2.0,— 2.5, Sp. gr, 
= l.ft— 2.2, 

1. Rhomboidal. Green Vitriol. 

Rhomboid = 81* BS'. The cleavage is rhomboidal Hard.* 
ness = 2.0. Sp.gr. = l.ft — ^2.0. 

2. Prismatic. Blue Vitriol. 

Prism = 124* 2'. Cleavage same. Hardness = 2.5. Sp. gr. 

= 2 . 1 ,— 22 . 

3. Pyramidal; White Vitriol. 

Pyramid = 120* 9^. Cleavage unknown. Hardness = 
Sp. gr. =:2.0. 


Genus iv.— E psoh Salt. 

Three axeA Ckavage piismatic*^ Taste saline and bitter. 
Hardness = Sp. gr. = 


1. Prismatic.- 
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1. Primiatic. 

Prism = 90 . Cleavage very perfect in the direction of one 
«f the diagonals. 

Genus v.— A lum. 

Many axes. Cleavage tessular. Taste sweetish, astringent 
and acidulous. Hardness = 2,0,^ — 2 . 5 . Sp. gr. =: 1.7, — 1-8. 

1. Octahedral. 

Tessular. Cleavage octahedral. 

Genus vi. — G lauber Salt. 

Three axes. Cleavage prismatic Taste cooling, saline, and 
bitter. Hardness = Sp. gr. = 2.2, — 2.3. 

1. Prismatic. 

Prism unknown. Cleavage prismatic. 

Genus vii. — N itre. 

Three axes. Cleavage prismatic. Taste saline and cooling. 
Hardness = 2.0. Sp! gr. = I.9, — 2.0. 

1. Prismatic. 

Prism = Cleavage in the direction of the short- 

er diagonal of the prism. 

Genus viii. — N atron. 

Three axes. Qleavage prismatic. Taste pungent and alka- 
line. Hardness = . Sp, gr. == 1.4. 

1. Prismatic. 

Prism unknown. Cleavage prismatic. 

Genus ix. — B orax. 

Three axes. Cleavage prismatic. Taste alkaline and sweet 
Hardness =: Sp. gr. 1.5,* — 1.7* 

1. Prismatic. 

Prism unknown. Cleavage prismatic. 


Class III. 
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Class IIL— METALLIFEROUS MINERALS. 

Order I.— NATIVE METALS. 

Genus i. — P latina.*^ 

Form unknown. Cleavage either invisible or very imperfect 
Colour steel-grey, or steel-grey inclining to silver- white. Sp. 
gr. =11.8 to 19 . 5 . 

1, Native Platina. 

In grains and rolled pieces. Sp. gr. = 17.7* 

2. Pallium. 

Colour steel-grey, inclining to silver-white. Sp. gr. z: 11.8, 
-12.148. 

S, Iridium. 

Colour pale steel-grey. Sp. gr. = 19 . 5 . 

Genus ii. — G old. 

Many axes- Cleavage not discernible. Colour gold-yellow ; 
brass-yellow ; greyish-yellow ; brass-yellow, inclining to sil- 
ver-white, Sp. gr. = 12.0. 

1. Hexahedral. 

Tessular. 

Genus iii. — S ilver. 

Many axes. Cleavage not discernible. Ductile; malleable ; 
silver-white. Sp. gr, =10.0, — 10.4. 

1, Hexaliedral. 

Tessular. 

Genus iv.-^MERClIRY. 

Many axes. Fluid. Cleavage not discernible. Not malle- 
able. White. Hardness = 0, — 3.0. Sp.gr. = 10-5, — 13.6. 

1. Fluid, 
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1. Fluid. 

Fluid. Tin-will^. Hardness* = 0. Sp. gr. = 13.4, — 13.6. 

2. Dodecahedral. Native Amalgaih. 

Tessular. Silver-white. Hardness ==^1.3. Sp. gr.= 10.5. 

Genus v. — C opper. 

Many axes. Cleavage not discernible. Copper-red. Sp. 
gr. zz 8.4,— 8 . 7 . 

1. Octahedral. 

Tessular. 

Genus vi. — I ron, 

Many axes. Cleavage not descemible. Steel-grey, incli- 
ning to silver-white. Sp. gr. = 7*4?, — ^7*6. 

1. Octahedral. 

Tessular. 

Genu^vii.— Arsenic, 

Form unknown. Cleavage unknown. Tin-white, inclining 

to lead-grey* Hardness r= 3.5. Sp. gr. = 5.7,— 5.8. 

• 

1. Native. 

Probably tessular. 

Genus viii.— B ismuth. 

Many axes. Cleavage tessular. Malleable. White, indi- 
ning to red. Hardness = 2.0,— 2.5. Sp. g. = 8 , 9 . 

1. Octahedral. 

Tessular. Cleavage octahedral. 

Genus ix.— A ntimony. 

Many axes. Cleavage tessidar. Not ductile. Pure white. 

Hardness = 3.0, — 3.5. Sp. g. = 6.5,1 0.0 *. 


The characters of this Genus ate Incomplete. 
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1. Dodecahedral. Native Antimony* 

Tessular. Cleavage octal^cdral and dc^ecahedral. Hard-* 
ness 3.0^ — S.5., Sp. gr. 6.5>— 6.8. 

2. Octahedral Ardimonial and Arsenical Silver . 
Tessular. Cleavage octahedral.. Hardness = 3.5. Sp. gr. 
= 8.9 *,— 10 . 0 . 

Genus x. — T ellurium. 

Form unknown. Cleavage unknown. Tin-white. Hard- 
ness = 2.0, — 2.5. Sp. gr. — 6.2. 

1. Native. 

Probably tessular. 


Order II.— ORE. 

Genus i. — T itanium Ore. 

One and three axes. Cleavage prismatic, and pyramidal. 
Streak white ; brown ; black. l,f the streak is brown, the 
hardness is = 6.0 and more, I£ the specific gravity is 4.4? and 
more, the streak is black, and tlie mineral is slightly magne- 
tic. Hardness 5.0, — 6.5. Sp, gr. = 3.4,— 4.8. 

1. Prismatic* Sphene. 

The vertical prism = 136* 50'. The horizontal prism in the 
direction of one of the diagonals = 120*. Streak white. Hard- 
ness =: 5.0, — 5*5. Sp. gr. = 3.4, — 3.6. 

2. Prismato-Pyramidal. Rutile. Iserine. Menachine. 

Pyramid = 1 17® 2' ; and 84® 48'. The most distinct cleavage 
is in the direction of the lateral planes of the rectangular four- 
sided prism ; and another, less distinct, is parallel with the 
diagoi^s of the prism. The streak is brown ; black. Hard- 
ness =r 5.5, — 6.5. Sp. gr. = 4.2,— 4.8. 

3. Pyramidal. 


The specific gravity of Mohs is lower than what is given in the text. 
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3. Pyramidal. Cktahedrite. 

Pyramid = 97® 38' ; 137* lO^* The most perfect cleavage is 
in the direction of the faces of the pyramid; tanother, less 
perfect^ is parallel to the common base of the pyramids. Streak 
white. Hardness = 5.5, — 6.0. Sp. gr. =3.8, — 3,9. 

Genjis ii. — Red Copper-Obb. 

Many axes. Cleavage tessular. Streak red. Hardness = 
3.5. Sp.gr. =5.6,— 6.0. 

1. Octah^al. 

Tessular. Cleavage octahedral. 

Genus iii — T in-Ore. 

One axis. Cleavage p 3 nramidal. Streak not black. Hard- 
ness = 6.0,— 7.0. Sp. gr. = 6.3,— 7.0. 

2. Pyramidal.^ 

Pyramid = 133* S6'; 67* 42'. The most perfect cleavage is 
in the direction of the lateval planes of a rectangular four- 
sided prism : and another, less perfect, in the direction of the 
diagonals of the same prism. 

Genud iv. — ^W olfram. 

Three axes. Cleavage prismatic. Streak dark reddish- 
brown. Hardness = 5.0,— 5.5. Sp. gr. =z '7.1, — 7.4. 

1. Prismatic. 

Prism r= 120**. There is always one distinct cleavage, 
which is parallel with the longer diagonal of the prism; and 
another, less distinct, in the direction of the shorter diagonal *. 

Genus v. — ^T antalum-Ore. 

Three axes. Cleavage unknown. Streak dark brownish- 

black. 


* In the text, the most perfect cleavage is, through mistake, said to be 

parallel with the shorter diagonal. 
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black. Lustre nearly semi-metallic adamantine. Hardness = 
6.0 lender the file. Sp. gr.. = 6.0^ — 6.3. 

1: Prismatic. 

Prism unknown.' 

Genus vi. — Uranium-Ore. 

Form unknown. Cleavage ui known. Streak black and 
glistening. Hardness = 5.5. Sp.gr. = 6.4*, — 6.6. 

1.. Indivisible. 

Reniform. Massive. 

Genus vii. — Cerium-Ore. 

Three axes. Cleavage either prismatic or invisible. No 
metallic lustre. Streak white ; grey. Hardness =: 5.5. Sp. gr. 
= 3.5,— 5.0. 

1. Prismatic. 

Prism = 117*. Sp. = 5.3, — 4,0. 

2. Indivisible. 

Massive. Hardness = 5.5. Sp. gr. =4.6,— 4 5. 

r 

Genus viii.— <^C hrome-Ore. 

Three axes. Cleavage prismatic. Imperfect metallic lustre. 
Streak dark brown. Hardness = 5.5. Sp.gr. = 4.4, — 4.5. 

1. Prismatic. 

Prism unknown. Cleavage imperfect. 

Genus ix. — I ron-Ore. 

One and many axes. Cleavage rhomboidal ; prismatic; tes- 
sular. Streak black ; red; yellowish ; brown. If the streak 
is black, it affects the magnet powerfully ; the streak is 
brown, the hardness is = 5.5 and less. Hardness = 5.0,— 6.5. 
Sp. gr. =*3.8,— 5.2. 


1. Octahedral. 
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] . Octahedral. Magnetic Iron-Ore. 

Tessular. Cleavage octahedral.* Streak black. Hardness 
~ ^.5. Sp. gr. 4.8,— ”5.2. 

2. Rhomboidal. Iron-glance, and*Iron-orc. 

Rhomboid — 87* 9'. The most perfect cleavage is parallel 
with the planes of the primitive rhomboid ; and another, less 
perfect, which is parallel with the lateral planes of the six- 
sided prism or table. The streak is red, or reddish-brown. 
Hardness = 5.5, — 6.5. Sp. gr. =: 4.9, — ^5.2. 

3. Prismatic. Brown Iron-ore. 

Prism unknown. Cleavage prismatic. Streak yellowish- 
brown. Hardness = 5.0, — ^5.5. Sp. gr. zz 3.8, — 4.2. 


Genus x. — M anoanese-Ore. 

Three axes. Cleavage prismatic. Streak black. No ac- 
tion on tlie magnet. Hardness = 2.5, — ^5.0.^ Sp. gr. 4.4, — 
4.8. 

1. Prismatic. Grey Manganese Ore, Sfc. 

Prism nearlj' = 100®. Cleavage the same, but most perfect 
in the direction of the longer diagonal. 

Order III.— PYRITES. 

Genus i— Nickel Pyrites. Copper-Nickel. 

Three axes. * Cleavage unknown. Copper-red. Hardness 
= 5.0,-5.5. Sp. gr. 7.5,— 7.7. 

1. Prismatic. 

Prism unknown. 

Genus ii. — ^Arsenical Pyrites. 

Three axes. Cleavage prisnfatic. White, and pale steel- 

grey. If white, the specific gravity is =: 6.2, and less ; if steel- 
grey the specific gravity is = 6*9 and more. Hardness = 5.0, 
— 6.0. Sp. gr. = 5.7, — 7.4'. 


1, Prismatic, 
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1 . Prismatic. 

Prism unknown. Cleavs^e unknown. Steel-grey. Hard- 
ness = 5.0, — ?5.5. Sp. gr. 6 . 9 , — 7*4. 

I 

2 . Di-prismatic. Common Arsenical Pyrites. 

The vertical prism= 111 * 18^ The horizontal prism = 

Cleavage in the direction of the vertical prism. 
Hardness = 5.5,— 6 . 0 . Sp. gr. = 5.7, — 6 . 2 . 


Genus iii. — C obalt Pyrites. 

Many axes. Cleavage tessular. White; also inclining to 
red and steel-grey. Hardness = 5.5. Sp. gr. = 6 . 0 , — 6 . 6 . 

1 . Hexahedral. Silver-white Cobalt. 

Tessular. Cleavage hexahedral. Sp.gr. = 6 . 1 , — 6.3. 

2 . Octahedral. Tin while and grey Cobalt. 

Tessular. Cleavage octahedral, but in general very indis- 
tinct. Sp. gr. = 6 . 0 ,— 6 . 6 . 


Genus iv. — Iron-Pyrites. ^ 

One and many axes. Cleavage rhomboidal ; prismatic ; 
tessular ; bronze-yellow, occasionally inclining to copper-red. 
Hardness = 3.5, — 6.5. Sp. gr. = 4.4, — 5.0. 

1. Hexahedral. Common Iron-Pyriles. 

Tessulai’. Cleavage hexahedral. Hardness = 6.0, — 6.5. 
Sp.gr. = 4 . 7 ,— 5.0. 

2. Prismatic. Radiated Pyrites, S^c. 

Prism r: 1 C 6 * 36'. Cleavage the same ? Hardness 116 .O,— 
6 . 5 . Sp. gr, =. 4 . 7 , — 5,0. 

3. Rhomboidal. Magnetic PyrUdf^ 

Rhomboid unknown. The most perfect cleavage is in the 

direction of the terminal planes of a six-sided prism ; and 
another, less perfect, in the direction of the lateral planes of 
a six-sided prism. Hardness zz 3,5, — 4.5. Sp. gr. = 4.4., — 4.6. 

Genus v. 
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Genus v. — C opper-Pybites. 

Many axes. Cleavage tessul^. Brass-yellow,; steel-grey ; 
iron-black. Hardness = 3 * 0 , — 4.0. Sp. gr. = 4.1^ 4!9. 

1. Octahedral. Commm Copper-Pj/rites. 

Tessular. Cleavage probably octahedral. Brass-yellow. 
Hardness = 3.0^ — 4.0. Sp. gr. =4.1^ — 4.2. 

2. Tetrahedral. Grey-Copper. 

Tessular. Cleavage probably octahedral Steel-grey and 
iron-black. Hardness z: 3.4. Sp, gr. =: 4*4^ — 4.g. 


Genus vi.— T in-Pyrites. 


Steel-grey, inclining to brass-yellow. , Sp. gr. =4.3, — 5.0- 


Massive. 


1. Compact. 


Order IV.— GLANCE. 

«» 

Genus i.— C opper-Glance. 

One axis. Cleavage rhomboidal Blackish lead-grey. Sec- 
tile, and nearly malleable. The intensity of the lustre, increased 
in the streak. Hardness = 2.5, — 3.0. Sp. gr. 5.5, — 5.8. 

1. Rhomboidal. 

Rhomboid unknown. The cleavage is in the direction of 
the lateral planes of a six-sided prism *. 

Genus ii.— S ilver-Glance. 

One and many axes. Cleavage rhomboidol, or not discer- 
nible. Blackish lead-grey, andiron-black. If blackish lead- 
grey, or the iigtensity of the lustre increased in the streak, it 

is malleable^ and the sp* gr* = ^**9 And more. 

Hardness = 2.0, — ^2.5. Sp. gr, = 5.7,— 7.2, 

1. Hexahedral. 

* This determination difflne a little from that given In the description 

of the species. 


2 
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1. Hexahedral. Vitreous Silver-^Ore. 

Tessular. Cleavage not discernible. Sp. gr. = 6.9>— 7*2. 

2* RhomboidaL Brittle Silver-Glance. 

Rhomboid unknown. Sp. gr. = 5.7, — 6.1. 

Genus iii. — G alena or Lead-Glance. 

Many axes^ Cleavage tessular. Pure lead-grey. Hard- 
ness =1 2.5. Sp. gr. =: 7, — 7-6. 

1. Hexahedral. Common Galena. 

Tessular. Cleavage hexahedral. 

Genus iv. — Black Tellurium. 

Three axes. Cleavage perfect, according to one direction. 
Blackish leadngrey. Not malleable. Hardness = 1, — 1.5. 
Sp. gr. = 7.0, — 7-2, . 

1. Prismatic. 

Prism unknown. Cleavage prismfttoidal or axifrangible. 
Genus v. — ^M olybdena« 

One axis. Cleavage rhomboitlal. Pure lead -grey. Flexi- 
ble. Hardness = 1. — 1.5.^ Sp- fer. rr 4.4', — 4.6. 

1. Rhomboidal. 

Rhomboid unknown. Single cleavage, parallel with the ter- 
minal planes of a six-sided prism, or the lat&al planes of a six- 
sided table. 


Genus vi. — Gold-G lance. 

Three axes. Cleavage prismatic ; not axifrangible. Pure 
steel-grey. Hardness = 1.5, — ^2.0. Sp. gr. =: 5.7, — 5.8. 

1. Prismatic Gold-Glance. Graphic and YeUom Tellurium. 
Prism unknown. Cleavage prismatic. 

Genus vii. — B ismuth-Glance. 

Three axes. Cleavage prismatic.* Lead-pey. Hardness 
= 2.0,— 2.5. Sp. gr. = 6.1,— 6.4. 


3 


1. Acicular. 
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1. Aciciilar. 

Prism unknown. Cleavage imperfect. Dark lead grey. 
Hardness 2 . 0 , — 2.5. Sp. gr. .. 6.1>— -6.2. 

2. Prismatic. 

Prism unknown.^ The cleavage is parallel to the sides 
and to the short diagonal of an oblique four-sided prism. Lead- 
grey. Hardness = 2.0, — ^2.5. Sp. gr. =: 6l, — ^6.4. 


Genus viii. — ^A ntimony-Glance. 

Three axes. Cleavage prismatic. Lead-grey falling into black- 
ish and steel-grey. If it passes into steel-grey, its cleavage is 
axifrangible ; inflexible ; sectile. If it passes into lead-grey, is 
brittle. Hardness =: 2.3. bp. gr. ~ 4.0, — 5.8. 

1. Prismatoidal. Grey Antimony. 

Prism = . Cleavage perfect prismatic. Hardness 

= 2.0. Sp. gr. =r 4.0, — 4.6. 

2. Axifrangible. Bournonite. 

Prism unknown, Cleavage axifrangible. Its colour is 
blackish lead-grey, falling into steel-grey. Hardness = 2.0,—^ 
2.5. Sp. gr. 5.5, •— “5.8. 

3. Prismatic. 

Prism unknown. Cleavage in direction of the smaller dia- 
gonal. Blackish lead-grey. Hardness = 2.5, — 3.0. Sp. gr. 
= 5.7,— 5.8. 


Order V.— BLENDE. 

Genus i. — Manganese Blende. Sulphuret of Manganese. 

Three axes. Cleavage prismatic. Streak greenish. Hard- 
ness = 3.5, — 4.0. Sp. gr. = 3u9,— 4.0. 

1. Prismatic. 

Prism unknown. Cleavage prismatic, but very imperfect 

Genus ii* 



C£Kviii CRAEACTSBISTIC OR TABULAR VI£W OF THE 


Genus ii. — ^Zinc-Blende. Blende, 

Many Axes. Cleavage tessular. Streak brown and white. 
Hardness S.5i — 4>.0. i§||p. gr. = 4.0^ — 4.2. 

1. Dodecahedral. 

Tessular. Cleavage dodecahedral. 

Genus iii. — ^Antimony-Blende. Bed Antimony- 
Three axes. Cleavage prismatic. Streak red. Hardness 
= 1.0,— 1.5. Sp. gr. = 4.5,— 4.6. 

1. Prismatic. • 

Prism unknown. Cleavage prismatic. 

Genus iv.— R uby-Blende. 

One axis. Cleavage rhomboidal. Streak reddish. Hard- 
ness = 2.0, — ^2.5. Sp. gr. 5.6, — 8.2. 

1, Rhomboidal. Red Silver- 

Rhomboid =: 109" 28'. Cleavage rhomboidal. Hardness 
= 2.5. Sp. gr. 5.6,— 5,7* 

2. Prismato-rhoraboidal. Cinnabar, 

Rhomboid = Cleavage in the direction of the 

sides of the six-sided prism. Hardness =: 2.0, — 2.5. Sp. gr. 
= 6.7,— 8.2. 

Genus v. — Sulphur. ^ 

Three axes. Cleavage prismatic. Streak yellow and white. 
Hardness = 1.5,— 2.1. Sp, gr. = 2.3 ?— 3.6. 

Order VI.— SUtPHUR. 

Genus i.— S ulphur. 

Three axes. Cleavage prismatic. Streak yellow; white. 
Hardness := 1.0,— 2.5. Sp. gt:- = 1.9, — 3.6. 

1. . Red Orpiment or Hemi-prismatic Sulphur. 

Prism i07® 42'. Cleavage in the direction of the diagonals 
of the prism, but imperfect Hardness z: 1.0,— 2.0. Sp. gr. 
= 3.3,— 3.4. 


2. Yellow 
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2. Yellow Orpiment or Prismatoidal Sulphur. 

Prism unknown. Cleavage prisAiatpidal. Harthiess ss 1.5, 
2.0. Sp. gr. = 3.4,— S.6. 

3. Prismatic Sulphur. 

Prism 107“ 19'; 84^ 24^: Basis = 1Q2* 41'. Cleavage pris- 
matic and axifrangible. Hardness 1.5,— 2.5. Sp. gr. = 1.9> 
— 2 . 1 . 


Cla^s IV.^INFLAMMABLE MINERALS. 

Order I.— RESIN. 

Genus i. — H oneystone. 

One axis. Cleavage pyramidal. Hardness = 2.2, — 2.5. 

Sp. gr. = 1.4, — 1.6. 

1. Pyjaraidal. 

Pyramid = 1 18* 4'; 93* 22'. Cleavage pyramidal. 

Genus ii. — ^M ineral Resiv. 

Without form. Hardness z= 0, — 2.2. Sp. gr. = 0.8,— 1.2. 

1. Yellow Mineral Resin or Amber. 

Solid. Yellow and white. Streak white. Hardness = 2.0, 
2.2. Sp. gr. = 1.0.— 1.1. 

2. Black Mineral Resin. Naphtha^ Petroleum^ Mineral PUch, fy:* 
Solid and fluid. Black; brown; red; green. Streak 
black ; brown ; yellow ; green . Hardness 0.— 2.0. Sp. gr. 
= 0 . 8 ,— 1 . 2 . 


Order II. — COAL. 

Genus i. — C oal. 

Amorphous. Black ; brown. Hardness = 1.0,— 2.5. Sp. 
gr. = 1.2, — 1.5. 

VoL . I. 


I 


1 Brown 
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1* Brown Coal. 

Brown. ' Low resinous lustre. Bituminous smell. Hard« 

ness =: Sp. gr. 1.0j~l.S. 

# 

2. Black CoaL 

Black. Higher resinous lustre* ' Hardness 
Sp. gr. 

3 . Glanoe-Coal. 

Black. Partly imperfect metallic lustre. No bituminous 
smelL Hardness = Sp. gr. n I.B. 
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CLASS j; 

EARTHt MINERALS. 


Genus 

This Genus oonttdnB bwt one impedes, viz. Octahedral at 

Conunon Dimcmd, 

1. Octahedral or Common Biamond. 

Demant, Wemer. 

Octaedrisdio: Donant, ifoAa. 

Adamas, Plium, Hist Nat L xxzvii. c. 4.>— Aliaaen hpido- 
aom peUttcidisaraum hyalinum, liiL—Cmmk ven celara 
aqueo, C«rfAei».«-Diainanti ^omi de lidt, t ii p. 18d^ 
Quartaum iiiibOe> t i p> 5&~Dianu)nd, Kkw. voL i 
p. SpSi^Diamai^ £i(scr» b>*u. a. 54. /(i Sum, b. i. a. 187> 

•file Diamanh Bfadk, t h jh IffA ii H«Sy, t iii. p- ss?— • 

Hem, b. iii. a. 198 . Imd. b. i. ei^ 7> Ai AmA 
ir dt a. 80r*6. Id. Bertde, a. m, 885. Id. mht, b.1 
16 . Id. BekeAt, a. Lwk, p. 9L Hnmg. t ii 

iK^oi.. I. A p. 5t. 





i. BABTHTcKIjr^ 

ii;|||A8^Dianiai)t^^|^ranI^ p. 805^ Si^ffent, b. L 9 . {^Dw* 
.blond, Ktd, w^LJ^ P> Ba^, Ta ^jp ^jS9- 
Demant,^^ b.i. 8.358. Ii.Hmi. Handb.b.L,j|||f^||^3)u 
uumd, ^Im, p. 58. 


'•ExUrnoil Charactera^ 

The most of the Diamond are white 

and grey. white arc, snowlMdr^ ff^y~ 

ish-white, and y^^ W||^ hite: of ^cy, ash.^^^, smpke- 
grey, bluia^igrey, yellowish and gremsb geey. 

Besides these two colour^ it occurs Uue, red, brown, 
ydlow, and green. 

. the only varie^ is indigo-bluo, whi^ iq^pears 

to^ph into red. 

Of red) the \arieti^ j 


the latter it passes ini 
fix>m this into ochre-yi 
laUon and sulphur-yelloi^; 
paragus-green. 



red and cherry-red ; from 
iwn atK^jreqpisb-brown ; 
■ydlow, wine-yellow, 
', into ai8kip.green, as- 
lastly, into 


mountain-green: which latter passes into gte^nish-grey, and 
greenish-white. 

jpsssGs b l fl iiki s h -browHy pitchp^lijbujlcp 

and greyfn-black. 

Of aUigl^ colours, blue and black are the rarest, 

The cdouns^aie generally pale and lig^t, seldom deq^ 
and very darl^ It ei^lnts a most beautiful play* 

ify* the sun, or in candlelight, 

pnimladiyll]^ cut 

*Xt occurs in rolled pecesj ^ftlol deternanate angular and 
s^iherical'gniins; also cry^ltiilHIn the fidlowing fia 
' 1. Ktgllikr octahedrd|,'in 'btibh each jdine^ 
in|(pii'rl on the flpeent, under 109*^ p'J 
ftMa eoqjptjliahdt^^these 



GEU.] SXAil|||lD. 

^varieties .the' etntvi^' at curvilinear are the mbin: 


ttgq ^ 

k 


luent*. ‘*Iw|b.the fundamental figure, or 
from which w the Uthers may be d^ved. 
. ^represented in Fig. 1. PL If When the jfianes 
'of the octahedron beconm ahrtnately 
large^ it Jpasses into , 

A^sim^ three-tided SET is truncaiea m 



very deeply 

t^^eated, and then theQ^ffluw 
segment of t^ octahel^^SrancUlkes two of 
these s^fmentsare jdnedby their ha{a8,andfi)naa 

4. Twuwaystal. ' . ’ 

^bother varieties of form arise fimn the oetahStepplljr 

alterations of its ' 

% Octahedron, in wlnd^D^v edges are truncated. 
/ TllMl^rimcating juBjjnTCylindrical omvex'f. 

6. The octahedron, ^BIHpP^ed on all the edges.' 
Tfie ^^elling ^ UlsU convex. 
^.'-Thi:ji||^n,1Kle^bhVtbe edges, and tltt 
beVelhng planes once brolteii 
•When the truncattog |Mmbs.o^ ditj ph^y A beqome 
so huge that they and d^'ok^nfA planes of 

the octahedron disajqpear, thcare is farmed a ' 

5. ’^Wiomlxadal dodecahedron, with* c^lindziai^ coU^ 

faces, which is sometimes very ■ 


tnuch elongated 





n 


m 


i^kifQi-conycin wr. 1. 


"^,4h ’’ W 

h iw. wr. 4. 
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When the bevelling planes of variety 6. become so 
large that the ori^nal planes disappear^ there i« 
formed 

9 . An octaliedion, with convex faces, in which each 
is divided into three triangular ones. The di- 
viding edges nin from the middle point of each 
face to the angles. The crystal has thus 24 equal 
convex triangular faces 

When the broken bevelling planes of the variety 
become so large that they meet, and the original 
faces of the cjctahcdron disappear, there is formed 
an 

10. Octaliedron, with convex faces, and in which each is 

divided into six faces or planes. In this figure, 
the dividing edges run from the center of each 
face; three to the angles, and three to the middle 
of the edges f . The crystal conrists of 48 equal 
cuiv^ed faces, and has a rounded appearance, Fig. 2. 
PL I. 

The rhomboidal dodecahedron, var. 8. affords the 
following varieties of form : 

11. Rhomboidal dodecahedron, with diagonally broken 

planes, and all the planes broken or divided in the 
direction of the smaller diagonal J. 

When the prism of the dodecalu>dron l)ecoracs lower, 
and the acuminations on both ends meet, there 
ori^nates 

12. A 


• Rome de Lisle, p, 19C. yar. 2. P!. 3. flg. 17. 

VvV ■' .■■■ 

t Dtomant qtheroidal Uaii,.— Borne de Liste, p, 107. rar. a 

la ’■ 

t Romi de Uslc> p. tOO. ear. 0. FL 4 fig. 66. 


GEM.] SP. 1. OCTAMEBBAL BTAMOI^B. 5 

-12. A flat double three-sided pyramid, in which the la- 
teral planes of the one .are set on the lateral planes 
of the other, and the edge of the ^common basis 
sometimes truncated. 

Lastly, if we conceive two rhomboidal dodecahedrons 
pushed irfto each other in the direction of their 
length to such an extent, that the lateral planes 
almost entirely disappear, and that scai’cely more 
than the acuminations remain, and further, that one 
prism j in regard to the other, is turned round Jth 
of its circumference, so that the acuminating planes 
of the one df^decahedron rest upon those of the 
other, — ^another twin-crystal is formed, which may 
be thus described : 

13. Vciy flat double three-s}ded pyramid, with cylindri- 

cal convex faces, the lateral faces of the one set on 
the lateral faces of the other, and each angle of 
the common basis flatly acuminated with four 
planes, which are set obliquely on the planes of the 
two pyramids. These aciuninating planes are the 
remains of the lateral planes of the, dodecahedrons. 

If the planes of the dodecahedrons are divided, there 
is formctl a 

1 4. Very flat double six-sided pyramid. 

15. Cube, truncated on the edges. 

The crystals are generally very small, seldom small, and 
very rarely middle-sized. Those of a greater magnitude 
are uncommonly rare. 

The crystals arc all around crj'stallised. 

The surface of the grains* is cither rough, granulated, 
or uneven ; that of the oetah^rons generally smooth ; 
in the dodecahedron, and the dipfer forms which originate 
from the truncation and bevelment of the edges of the oo- 
A 8 taliedron, 
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tahcdron, the surface is rough or streaked ; and that of the 
twin-crystal var. 13. is graitulated. 

Externally, rthe smooth surface of the crystahM^ 
dent ; of the streaked, shining ; and of the rough grji- 
hulated, glimmering 

Internally, it is always splendent, often specular splen- 
dent, and the lustre is perfectly adamantine. 

The cleavage is octahedral, or parallel with the sides 
an octahedron. . 

generally straight foliated, sometimes floriform fo- 

liatp. 

The fragments are octahedral or tetrahedral. 

It rarely occurs in distinct concretions ; and tliese are 
sm]||P and fine granular. 

It is seldom completely trmsparent ; more generally it 
rather inclines to semitransparent ; but the black variety is 
nearly opaque. 

It refracts single. 

It scratches all other known minerals. 

It is rather easily frangible. 

It affords a grey streak. 

Specific gravity, Q,S\Sj Cronstedt, — 3.521, Mmchen- 
broeck, — 3.'521, Wallerlus. — 3.500, Bnssbn. — 3.600, Wcf - 
ner, — 3.5185 to 3.55, Ilauy, — 3.51 to 3.53, Brongniart — 
3.488, Lowry, — 3.4, 3.6, Mohs. 


Constituent Parts. 

Boctius de Boot, in his History of Gems, published in 
1609, conjectured that the^ diamond was an inflammable 
substance. In 1673, Boyle discovered, that when ej^posed 



* It is remarked, that the greater mimboi' of diamonds with curved 
facesi have a dull surface. 
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to a high temperature, part of it was dissipated in acrid vor 
j)ours. In 1694? and 1695, experiments were made in the 
prese^l^ cf the Grand Duke of Tuscany, which confirmed 
tlioseof Mr Boyle, and shewed that the diamond, altiiough 
the hardest of minerals, agrees with combustible bodily in 
being combustible. In 1704, Sir Isaac Newton, in his 
great work on Optics, hinted, that from its very gi^t re- 
fracting power, it might be an unctuous substance coagu- 
lated*. 

Since that period, the diamond has been very often ex- 
amined by clieniists, and they find, that when heated to 
the temperature of 14^ of Wedgwood'*s pyrometer, or not 
so high as the melting point of silver, it gradually dissi- 
pates and burns, and combines w ith nearly the same quan- 
tlty of oxygen, and forms the satnc proportion of carbonic 
acid, as charcoal. Hence it consists principally of carbon. 

PhyaTcal Characters, 

When ridibed, whether rough or polished, it shews po- 
sitive electricity ; w hercas quartz, and the other precious 
stones, if rough, afford negative electricity, but when po- 
lished, positive electricity. Jn general, it does not retain 
this electricity •above half an hour. It becomes phos- 
phorescent w hen exposed to the rays of tlie sun. Many 
diamonds, howx'ver, do not become phosphorescent, al- 
though agreeing in colour, form, and transparency, wltli 
tlio.se w'hich readily become luminous. The continuance 
of* the phosphorescence varies from five or six seconds 
to a full hour, and this even tvhen the stone has not 

been 

■— r i.— . . , — 

* Newton does not appear to have acquainted with the experiments 

made in Tuscany : and, besides, a considerable part of his work on Optics 
^vas written in 1675. 
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been exposed more‘*"tlian a few seconds to the rays of 
me sun. It is phosphorescent under water as weU as in 
«dr. The.phosphoreal liglit is shining and not 
white like tliat exhibited by calcarcous-spai^ Dia^ 
exposed to the blue rays of the prism, remains 
pm^lborescent for fifteen minutes; bufwlien exposed to 
tho tied Vays, is not phosphorescent. The spark from a 
charged jar produced the same effect as exposure to the 
sun's rays. Exposure to the light of a^wax-candle also pr«>- 
duced phosphorescence; but tlie light even of the full mood 
occasioned no phosphorescence. The remarkable fact^ in 
regard to the phosphorescence of the diamontl, are tlien as 
follows: i. The striking phosphorescent property of some, 
and the total want of it in other diamonds. The effi- 
cacy of the blue rays, and the inefficacy of the red rays. 
3. The perfect agreement in external aspect of^ phosphoric 
and non-pho$phoric diamonds. It is remarked by Gi;ossicr, 
that sometimes a diamond which does not become phospho- 
rescent by the simple ^tion of tliP'solar rays^ may be made 
so, by previously immersing it for some time in melted bo- 
rax. — Grassier^ Jpurn. de Bhysique, vol. xx. p. 270. 

Since the time of Sir Isiiac Newton, the diamond has 
been supposed to cxccwl every other body in its power of 
refracting and reflecting light, the index of refraction, ac- 
cording to that philosoplier, being alx>ut 2.439* Dr Brew- 
ster^ however, has found, that both red lead-ore and or- 
pinatot eKcee4 the diamond in their action upon Jiglit. 
Owing to the great quantity of light which it reflects at 
bq|li surfaces, the diamond is never completely transparent ; 
and in consequence of its hi^h refractive power, it reflects 
all the light that is incidejriit its posterior surface an 
angle of incidence exceed^|ig 24® 13', from which cause it 
derives that high lusU'c to which it owes its value as an or- 
nament. The diamond has always been considered as a 

crystal 
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crystijl which pvesr single re&action ; and in whatever way 
the diamond /is cut, it exhibits no direct niarks of two. 

: inia^W!^ Dr Brewster, however, has found, that it possesses 
the property of depolarising light; aiid it necessarily foL* 
lows, from his theory of depolarisation, tliat like many otlier 
bodies, it actually forms two images, which are jiolOTSii^’in 
an opposite manner, like tlioseof all doubly refracting Ciya- 
tals ; but in consequence of its possessing only one refract- 
ing power, these images can never be separated and render- 
ed visible. TJie diamond polarises light by reflection at an 
angle of 68 10' according to experiment, and at angles of 
()8® 2' aecortling to theory; and its dispersive power is 
0.038, nearly the same as oil of olives, and. very much be* 
low flint glass. 

Geogiiostic $itmt\on. 

It occurs in imbedded ^'ains and crystals, in a sandstone 
named in Brazil cascalhoy \yh\d\ rests on chlorite and clay- 
slate. The* sandstone often contains gi*ains of gold, and 
has occasionally a ferruginous basis. In some districts in 
India, in mining for this gem, they fii*st pass through a bed/' 
of honistone (claystone .?), containing balls of hornstone 
and jasper ; nekt thnnigli a ferruginous sandstone, which 
leads to the dmmond bed^ or roerk, containing grains- and 
crystals of* diamond^ and which appears to be a secondary 
or fl(etz-trap rock. In oIIkt places, immediately below tlie 
soil, are beds of red or bluish-black clayj underneath which 
is. the diamond hed^ consisting of clay with rolled masses of 
diff*erent kinds ; and, lastly, many undoubted alluvia! tracts 
in Brazil and India are celebrated for the diamonds they 
affc]^. . In Brazil, the gravel consists principally of quartz, 
mixed with oxide of iron, and^^rahtainingl’ besides the dia- 
monds, blue, yellow, and white topazes, and gniins of gold. 

Gvographk 
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Geographic Situation. 

• c 

jirSvV#.— The. diamond was first found in this quarter of 
the globe, and is atill collected there, although not in 
such quantity as formerly. It occurs in the central and 
southern parts of India : the peninsula of Malacca, and the 
island of Borneo. 

America . — Diamonds were first Ibund in America in 
the tlistrict of Cerro do Frio in Brazil, towards the begii)| 
ning of the last century. 

Lord Anson, who performed his voyage rount^iie 
world in the yeai’s 1740-1-2-3 and 4, gives the Imlow- 
ing account of its first disi‘overy : ‘‘ I have already men- 
tioned, that besides gold, this country does likewise pro- 
duce diamonds. The discovery of these valuable stones 
is much more recent than that of gold, it being as yet 
scarce twenty years since the first were brought to Eu- 
ropi*. They are found in the same manner as the gold, 
in the gullies of torrents, and beds of rivers but only in 
particular places, and not so universally spread through 
the country. They were often found in washing the 
gold, before they were known to be diamonds, and were 
consecjuently tlirown away with the samb and gravel se- 
parated from it. And it is very well remembered, that 
numlxirs of very large stones, which would have made the 
fortunes of the possessewrs, have passed unregarded through 
the bands of those, who now with impatience support tlu' 
mortifying reflection. However, about twenty years since, a 
person acquainted with the ajypearance of rough diamond^>• 
conceived that these pebbles, as they Mere then esteemed, 
Mere of the same kind : But it is said, that there was a 
considei-able interval betw^n tlie first starting this opinion, 
and the confirmation “of it by proper trials and examina- 
tion, 



OBD. 1. GEM.l SP. l/OCTAHEDBAL DIAMOND, I'ti 

tion, it proving difficult to persuade the inhabitants, that 
what they had been long accustomed to despise, could h& 
cyf th^ importance represented by this disjpovery; and ^ 
have beehinforinecl, that in this interval, the governor 
one of these plac^es procured a good number of these stones, 
which he pretendt?d to make use of at cards, to mark wi^ 
..^instead of counters. But it was at last confirmed by skil- 
lful jewellers in Europe, consulted on this occasion, that the 
stones thus found in Brazil were truly diamonds, many of 
which were not inferior, either in lustre or any other quali- 
ty, to those of the East Indies 

But CeiTo do Frio is not the only district in Brazil 
where this gem is found ; it is also collected in the pro- 
vinces of Goyaz, Matto Grosso, and Saint Paul. 

Diamond Mines, 

Brazil . — In Brazil, the usual method of searching for 
diamonds, is. to collect the disintegrated sandstone met with 
at the bottoftis of rivers and of ravines, and, by washing, to 
separate the clayey matter from the grains of (junrtz and 
diamond. The residue is carefully exaitiined for the dia- 
monds it may contain, which are distinguished by tlicir 
adamantine lustre, and regular forms +. 

Hindostan. — In the district of Cuddaj^aJi^ the mode 
of working the diamond mine is as follows. ' After 
all the .sujierincumlxmt beds, and the l^e stones in 
the diamond bed, are removed out of ' tHe tlic 

small gravel and other constituents of the bed arc car- 
ried 


* Anson’s Voyages, Ito, p. 51. 

. Mineralogische nachrichten aUs Brazilien mitgetheilt von ile;n 
U. Ingcnieur-Obcmlleutcnant vpii Eschwcge*-^Von Moir^ Neuc Jahrbuclie** 
der Berg und H'dttcnkuude, 3tar Band, 3tc Lief, s. 331, &c. — MaweV 
Treatise on Diamonds. 
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IJo a small distance, and put into a cistern, ^bout 
eigtit feet square, and thr^ deep. In this situation, wa- 
is poured upon it, which separates the lighter Ipamy 
^p^icles. The gra*vel and small stones which sink to the 
bottom, are tlien thrown into a heap beside the cistern, 
from. which they are conveyed to a smooth plane of about 
twenty feet square, made of hai’dened clay. Upon this the| 
wliolc is thinly spread. Tlic gravel in this |K)^tion being^ 
slightly moistened, six of seven people go over it several 
times in succession. The first time, they pick out oiJy ' 


large stones ; the second and subsequent times, the smalls 
gravel is carefully turned over with the flat of the hand, 
whilst they as carefully watch for the spark from the dia- 
mond, which invariably strikes the eye. 

AtBanagcmpilly^xha Diamond Mines, as they arc called, 
are scarcely any thing but holes, open at top ; some- 
times, indeed, the work is carried on for some extent under 
the rock, which is then supported by stone pillars. None 
are deeper than twenty feet. The gallery under the rock 
is s(3 low, that the people are obliged to work in it sitting, a 
mode of working which an Indian prefers to every other. 
The solid rock of the hills, (which by the bye is not destitute 
of diamonds), is an aggregate consisting clhcfly of a coarse 
grey hornstone, with rounded pebbles of the same species, 
or of jasper. At some depth this rock becomes a ferrugi- 
noifs sandsttope, the gmns of which are finely cemented 
together. Through this solid rock they are obliged to 
make their way before they arrive at the bed in which the 
diamonds are usually found. They commence at different 
places, as their fancy leads them, with a spot about twenty 
feet square, which by iron instruments and steel wedges, 
they break into slabs and ffij^entsof from one hundred to 
five hundred pounds weight. In this way they sink tp the 

diamond 
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diamond 'bed; which is fifteen or twenty feet under the sur- 
face; this bed extends round the whole hill, and is as regu- 
lar in its thickness and extent as the other unproductive:-- 
beds in the same place : it consists of d conglomerate, com- 
posed of rounded siliceous pebbles, quartz, calcedoiiy, and 
jasper. The cement appears to be of the nature of clay or 
w’acke, and is small in quantity: thus it appears that the 
diamond bed is of the same nature with the rocks both 
above and below it, but it is distinguished from them by 
its superior hardness. This bed is seldom more than a 
foot in thickness ; and is intimately connected with the beds 
b(jth above and below it, and frequently differs from them 
in nothing but the greater (juantity of pebbles which it 
contains. 

It appears from this description, that the diamond bed 
here is a solid rock, whereat at Cuddapah and other places 
it is in a state of gravel. * 

The mass containing the supposed diamonds is cai’c- 
fully cleared from the jxirtions of the roof, and floor of the 
mine, that may be adhering to it : it is then carried to ano- 
ther spot of ground, where it is broken into pieces, and 
gradually reduced by means of iron instruments to the size 
of very small gravel. The pi'ocess foUowed for separating 
the diamonds from the rubbish is almost the same as that 
observed in other places. 

At Ovalumyiilly the diamond bed is found under a bed 
of red clay, about thi’ec feet thick 

Uses. 


* The above descriptions are ttomMtym'a Tracts on India, a work 
which contains an account of the Diam^d Mines in the Peninsula of In- 
dia. — Mawe’s Treatira on Diamonds may be consulted for information in 

regara to tbe ainmond mines In Smsiii 



:€£!). 1 . DIAMOKD. 


[OL. 1 . EAllTHY MIN. 


Uses- 

• 

l^ he diamdnd, on account of the splendour of its 
its peculiar ^>lay of colour, its hardness, and laNl- 
its rarity, is considered as the most precious suhslaiict' 
in mineral kingdom^ and is particulai’ly valued hy 
jewellers. The diamonds piirclnised by jeVrellers arc ge- 
nerally in gr.oins or crystals, and sometimes coarsely gpl 
lished. 

It is /iiso used hy lapidaries fttr cuttijig and engra- 
ving ujx)n harder gems ; f>y watcliinake!*s in their finer 
kinds of work ; and by glaziers for cutting gIa^s. The 
diamonds chosen for cutting glas^ arc all crystallized. The 
faces are curved, and hence tlie nii*eting of any two of llumi 
presents a cun’ilinear edge, ;^lf the diamond be so placed 
that the line of the intended out is a tangent to this edge 
near its extremity, and if the two surfaees of the diamond, 
laterally adjacent, be e([ually inclined to the surface of the 
glass, then the cpnditions necessary for effecting the cut 
are complied witli. A simple fissure is effected, which 
need not be more tlian .7 J ,|th of an inch in depth. Wlien 
a force is applied to one end of this fissure, a crack extends 
itself almost certainly in tlic direction of the fissure. Dr 
Wollaston, to whom we arc indebted for tlie preceding ob- 
servations, found that other bodies, as sapphire and &|)ineJ, 
when ground into the same durved surfaces as the diamond, 
would also cut glass ; but the edges very speedily lost the 
requisite shape ♦. 


1. Jr£ 


* WollMtODf PmimphiCfU Transactions of the Royal Society of London 
for 1816 , 
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1. ; Art of CxMing and Polishing diamonds. 

ancients were unacquainted with the art of e]p5 
ting ilie diamond, and hence they used it in its natiiral 
granular or crystallised state Even in the middle ,ages> 
this art still remained unknown; for the four large dia^ 
monds dmt pigment the chisp of the imperial mantle of 
Charlemagne, and which is still preserved in Paris, are 
uncut octahedral crystals. 

The art of cutting and polishing diamonds was pro- 
bably known to the iutists of Hindostan and China at a 
very early period. European artists, until the fifteenth 
century, were of opinion that it was impossible to cut 
the diamond. Robert de Berghen relates, that Louis 
Berghen, a native of Bruges, in the year 145(), endea- 
voured to polish two diamonds, by rubbing them against 
each other : he found that by this means a facet was pro- 
duced on the surface of the diamonds ; and in conse- 
quence of this hint, constructed a }X)lishing wheel, on 
which, by means of diamond powder, he was enabled to 
cut and polish this substance, in tlie same w^ay as other 
gems ai*e wrought by emery. James of Trezzo ajq^rs to 
have been one of the first artists who cut figures on the 
diamond itself. Clement of Biragucs, in the j'ear 1 564, 
cut figures on the diamond ; and even so early as the year 
1500, Charadossa cut the figiue of one of tte Fathers of 
the Church on a diamond for Pope Julius II. The ar- 
tists 


* Some antiquaries pretend, that the ancients cut figures on tJic clia- 
uiond itself. Govi, for example, cites an iMitique head of this kind, in the 
possession of the Duke of Bedford. Lessing, a very acute and skilful an- 

tiquary. is of opinion, tbat these pntended antiQue cut diamonds are amc> 

thysts or sapphires. 
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tists Natter and Costanzi were also famous for cutting fi- 
glares on the diamond. 

This art has been gradually improved, particulwly by 
the Dutch and British jewellers. For a long time all the 
jSnest diamonds were sent to Holland to be cut and polish- 
ed, owing to the real or fancied superiority of the Dutch 
artists. Now the diamond cutters in London are consider^ 
ed as equal to any in the world ; and we no longer hear of 
this gem being sent abroad to be cut by foreign artists, on 
account of any want of skill in our workmen. 

The cutting and polishing of tlic diamond is effected iii 
the following manner : If the rough diamond has rents or 
flaws which must be removed, or if the figure is such that 
it must lie altered before it is regularly cut, we either split 
or saw off the part or parts. The splitting is effected by 
the blow of a hammer on a small chisscl, placed in the di- 
rection of the folia or cleavage of the diamond. The saw- 
ing is effected by means of an iron wire attached to a bow ; 
the wire is covered with diamond powder, and drawn back- 
wards and forwwds, until the portion is cut oft* This, 
however, is a very tedious process, as the wire is generally 
cut through after having been drawn across the diamond 
five or six times, and thus requires very frequent renewal. 
When the diamond is in this way freed from its flaws, and 
reduced to the proper shape, it is next imbedded in a 
strong cement of brick^ust and white pitch, fixed at the 
end of a spindle-shaped stick about a foot long, with that 
portion only projecting, the removal of which is to form 
the facet. The facet is fonped by the friction of another 
diamond fixed in a stick in a similar manner to the former, 
with one of the angles projecting. In order to collect the 
powder and splinters that are detached during the process, 
the cutting ifif performed over a strong box, four or five 

inches 
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inches square, furnished with a. false bottom, perforated 
with excessively minute holes, in order to sift as it were the 
dust fiiom the splinters; and also with two^ upright iro]^^ 
pegs fixed on the sides for the workmen to support 
steady his fingers against, while, with a sharp reputed 
stroke, somewhat Ibetweeii scratching and cutting, he is 
wearing away the diamond on that part* where the facet is 
to be made. TPhis being done, the cement is softened by 
wanning it, and the position of the diamond is changed, 
in order to bring a fresh part under the action of the cut- 
ting diamond. When, in this manner, all the facets have 
been cut upon the surface of the diamond, tlie cutting is 
comj)leted. The next object is to polish the facets, and, 
at the same time, to remove any little inequalities that may 
liave taken place in the cutting. The polishing mill is 
very simple. It consists of a circular hori;:oiital plate of 
cast iron, 14 or 15 inches in diameter, (called a ,vAirc), siis- 
pended on a spindle, and put in motion by means of a 
wheel 5 or 6 ieet in diameter, and tunied by an assistant. 
From the centre to the circumference of the iron plate, are 
shallow grooves, formed by rubbing it in that direction 
with a fine-grained sandstone ; these grooves serve to re- 
tain the mixture? of oil and diamond-powder with which 
the plate is charged. In order to keep the diamond ^ per- 
fectly sternly while the pJishing of each facet is going on, 
the following contrivance is had recourse tp. A copper 
cup, about tJiree quarters of an inch in dep^iwid width, 
and furnished with a stem about four inches long of thick 
copper wire, is filled with plumbers’ solder, which also pro- 
jects in a conical form beyond the rim of the cii}^ ; in the 
apex of this cone, the solder being softened by heat, the 
diamond is imbedded with one of the lacets projecting. 
The stem of the. cup is now put into very po^verful pin- 

VOL, I. iJ cm, 
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cer$« which screw up with a nut and a wrenclu Rild tlius 
l^pld i^fHjrf’ectly tight.. The handles ol* the pincers are ol* 
pood, are broad, and terminated by two feet about, inch 
high* In this position the diamond is placed on the plate, 
the pincers resting on tlieir legs on the wooden bencli or 
tabic that supports the plate, and pressing at the same time 
against an upright iron peg; the broad part of the pin- 
cers between the legs and the diamond is then loaded ,witli 
weights, both to steady the machine and to increase t|^g 
pressure of the diamond against the skive. A little oil and 
diamond-powder is now dropped on the plate ; it is set in 
motion at the rate of about 200 revolutions in a minute, and 
the grinding and polishing processes now begin. The dia- 
mond is examined from time to time, and is adjustetl so as to 
givethc facet itstrueform, Thehcat occasioned by tliefrict ion 
is at all times considerable, and sometimes increases to such 
a degree as to soften the solder, and displace the diamond. 
This accident sometimes occasions a flaw ij^ the diamond, 
and always damages the skive, by tearing up its surface. 
There is room in the skive for three or four diamonds, and 
a skilful operator can undertake the polishing of all of them 
at the same time. The completion of a single facet often 
occupies some hours. 

2. Differ mtf&niis into which the DiamoJid iat cut. 

IXamonda arc cut and manufactured by jewellers into 
iWBiawif, roie, and tahk diamonds. To fashion a rough 
diamond into a brilliant, the first step is to modify the faces 
of the original octahedron, so that the plane formed by the 
junction of the two pyramids shall be an exact square, and 
the axis of the crystal precisely twice the length of one of 
the sides of the square. The octahedron being thus rec- 
tified, a section is lo'be made parallel to the common bast*. 


or 
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or so as to cut off ^\ths of the whole height from 

the upper pyramid, and ,>gth fyom the lower. The supe- 
rior and larger plane thus produced is calle(l the table^ mSt 
the inferior and smaller one is named the collet; in thi% 
state it is called a complete square tabic diamond. To con- 
vert it into a brilliant, two triangular facets are placed on 
each side of the table, thus changing it from a square into 
an octagon; a lozenge-shaped facet is also placed at each 
of the four corners of the table, and another lozenge ex- 
tending lengtlnvise along the whole of each side of the ori- 
ginal square of the table, which, with two triangular fa- 
cets, set on the base of each lozenge, complete the whole 
number of facets on the table side of the diamond, viz. 
eight lozenges, and twenty-four triangles. On the collet 
side are fonned four irregular pentagons, alternating with 
as many irregular lozenges, radiating from the collet as a 
centre, and bordered by sixteen triangular facets adjoining to 
the girdle. The brilliant being thus completed, is set with 
the table side upwards, and the collet side implanted in the 
cavity made to receive the diamond. Such is the method 
recommended by Mr Jeffries for cutting the >j>fcii'iant dia- 
mond, and which ought to be attended to, if we are desi- 
rous that the diamond sltould display its highest degree of 
lustre and play of colour; but Mr Mawe remarks, that 
so great a stress is laid by modern fashion on the superficial 
extent of a brilliant, tlmt the rules just given are not much 
attended to ; and, in forming the facets, artists trust prin- 
cipally to an accurate and well practised eye*.’’ 

The regular rose diamond is that form given to those 
stones, the spread of w hich is too great in proportion to 
their depth, to admit of being brilliant cut, without a great 

B 2 loss 


The brilliant form was invented in EngUindt 
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loss of substance. It is formed by inscribing a reg^l^ oc- 
pigon in the centre of the table side of the stone, aiid bor* 
dering it by e^ght right-angled triangles, the bases of Mrhich 
correspond with ther sides of the octagon ; beyond these is 
a chtin of eight trapeziums, and another of sixteen tri- 
angles. The collet side also consists of a minute central 
octagon, from every angle of which proceeds a ray to the 
edge of the girdle, forming the whole surface into eight 
trapeziums, ^ach of which is again subdivided by a salient 
angle (the apex of which touches the girdle,) into one irre- 
gular pentagon, and two triangles 

The table diamond is the least beautiful mode of cutting, 
and is used only for those stones, or rather fragments, 
which, with a considerable breadth, have only a very trif- 
ling depth, 

3. Valnhig Dimnonds, 

In valuing duimoiids, we have to attend to their zveiffht, 
iheir ^form when cut, colour^ transparency^ purity^ oxfree- 
dam from Jlaws^ veins and stains, the regularity (f the 
cleavage, proportiaii (f the parts ; and, lastly, the setting 
on of the facets. 

a. Weight ami Form . — ^In the cutting tithcr of a bril- 
liant or a rose diamond, of regular projxjrtions, .so much is 
cut away, that the weight of the |K)li.shed gem is not more 
than half tliat of the rough crystal out of which it was 
formed ; whence the value of a cut diamond is esteemed 
equal to that of a similar rough diamond of twice its 
weight, exclusive of the price of workmansliip. The weight 
and consequently the value, of diamonds, is estimated in 
carats.^ one of wliich is equal to four grains, and the 

difference 

* The finest rose cut diamonds were formerly manufactured in Holland. 
More 300 years ago, this mode of cutting was known and practised at 
Antwerp. 
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between the price of the one diamond and 
iheTjWiskris parihmf is as tlup square of the respective 
weights. Thus the value of three diamonds, of one, two^ 
and three carats weight, is as one, four and nine. The 
average price of rough diamonds that are worth woridng, 
is about L. 2 fof the first carat ; and consequently in 
wrought diamonds, exclusive of the cost of workmanship, 
the cost of the first carat is L. 8* In other words, in or- 
der to ascertain the value of a wrought diamond, ascertain 
its weight in carats, and fractions of a carat, multiply this 
by two, then multiply this product into itself, and finally 
multiply this latter sum by L. 2. Hence a wrought dia- 
mond of 


1 carat is worth 

- 

- 

£8 

2 carats.... 



- 

32 

3 



- 

72 

4 

• . . V. * . 


- 

128 
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- 

- 

200 

6« 



- 

288 
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392 

8 




612 

9 



. - 

- 

612 

10 
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800 

20 


- 

- 

3,200 

80 
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7,200 

40 


- 

* 

12,000 

50 

• » • • • • • 

- 

- 

20,000 

60 


• 

- 

28 ,apo 

70 


- 

- 

39,^ 

80 


.. 


51,200 

90 


- 

. 

64,800 

100 


- 

- 

80,000 
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Thi£ ;rule;^however, actually holds g(K)d only in 

« |iani6nds of 20 carats and under ; the larger ones, in 
Igpuence of*the scarcity of purchasers, In .ug disposed 
at prices greatly ifeferior to their estimated worth. The 
value of some of the most perfect diajnoiuls exceeds tliat 
given in the ta})le ; but for a stone that is flawiKl, cloudy, 
or of a bad colour, sometimes tluce (juarters of 
value may be deducted. 

b. Colour , — The most frequent colours of the^ainond, 
as already mentioned, are the white and grey, and o^these 
‘ the most highly prized by the jeweller is the snow #hite. 
The brown varieties are of inferior value, and the yellow 
diamond, which is not uncommon, is only esteemed of 
equal value with the snow while variety when the colour 
is deep and pure. The other varieties of colour occur but 
rarely, and are viewed as objects of curiosity to tlie collec- 
tor rather than as generally interesting to tlic jeweller. 
Thus a rose diaiiiond is more valuable than a; snow white 
diamond of equal weight, owing to the great beauty of* its 
colour, and its rarity ; the green diamond is much esteem- 
ed on account of its colour, hut the blue diamond is only 
prized for its rarity, as the colour is seldom pure. The 
black diamond, which is uncommonly rare, but destitute 
of beauty, is very highly prized by collectors 

c. Transparency , — A good diamond must be nearly 
completely transparent. If semitransparent, it is of little 

value. 



* Mr Milbum has the following oteervations bh the colour of rough 
diamonds, which arc deserving the attention of the diamond merchant. 

The colour should be perfectly crystalline, resembling a drop of clear spring 
water, in the middle of which you will perceive a strong light, playing with 
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vaii^^Traiisparency and purity comprdiend what is 
call^d^he of the diamond by jewellers. If the gem 
is transparent and quite pure, it is said to be of the first 
water ; if less transparent and pure, qf the second, or of 
the third water. 

d. Freedom Jrdm flaws ^ veins and stains . — Diamonds in 
a state of nature are sometimes rent in different directions; 
these rents are either confined to the surface or central 
parts of the stone, or traverse ics whole mass. When the 

rents 


a great deal of spirit. If the coat be smooth and bright, with a little tinc- 
ture of green in it, it is not the worse, and seldom proves bad ; but if there 
is a mixture of yellow with green, then beware of it, — it is a soft greasy 
stone, and will prove bad. 

If the stone has a rough co^it, so that you can hardly see through it, and 
the coat be wlnte and look as if it were rough by art, and clear of flaws or 
veins, and no blemish cast in the body of the stone, (which may be discover- 
ed by holding it against the light), the stone will prove good. 

It often happens, that a stone will appear of a reddish hue on the out- 
ward coat, not unlike the colour of rusty iron ; yet by looking through it 
iigainst the light, you may observe the heart of the stone to be white, (and 
if there be any black spots or flaws, or veins in it, they may be discovered 
by a true eye, although the coat of the stone be the same,) and such stones 
are generally good and clear. 

If a diamond J{ipears of a greenish bright coat, resembling a piece of 
green glass, inclining to black, it generally proves hard, and seldom bad ; 
such stones have been known to have been of the first water, and seldom 
worse than the second ; but if any tincture of yellmv seem to be mixed with 
it, you may depend upon its being a very bad stone. 

All stones of a milky coat, whether the coat be bri^i or dull, if never so 
little inclining to a bluish cast, are naturally soft, and in danger of being 
flawed in the cutting; and though they should have the good fortune to es- 
cape, yet they will prove dead and milky, and turn to no account. 

All diamonds of a cinnamon colour are dubious ; but if of a bright coat, 
mixed with a little green, then they are certainly bad, and are accounted 
amongst the worst of colours. 

You will meet with a great many diamonds of a rough cinnamon co- 
loured coat, opaque ; this sort is generally very hard, and when cut, contains 
i\ great deal of life and spirit ; but the colour is very uncrctain : it is soxnci 
times white, sometimes brown, and sometimes of a fillB yCllOWi 
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j^nts traverse the whole mass of the stone, or its 

interior, the value of the diamond is diminished ira^lialf. 
,^Xf tile reiUs are supei*ficial, tlie value of the stone is not 
very greatly diminis|ied. It requires a very experienced 
eye to distinguish these different kinds of rents. 

Hough diamonds are frequently beamy^ that is, look fair 
to the eye, yet are so full of veins to the centre that no art 
or labour can polish them. Mr Milbiinij, iii his valuable 
work on Oriental Commerce^ vol. ii. p. 80. gives the follow- 
ing account of beamy dimnonds. “ The veins run through 
several parts of the stone, and sometimes through all ; and 
w’hen they apt)eiir on the outside, they shew themselves 
like protuberant excrescences, from whence nm innumer- 
able small veins, obliquely crossing one another, and shix)t- 
ing into the body of the stone. The stone itself will have 
a bright and shining coat, and the veins will Icxik like very 
small veins of jxilishcd steel rising u|x>n the surface of the 
stone. Tlii.s sort of stone will bear no jx)lishing, and is 
scarcely worth a ruj:)ee per mangalin. Sometitnes the knot 
of the veins will be in the centre, the fibres will shcxit out- 
ward, and the small ends terminate in the coat of the dia- 
mond. Tliis is more difficult to discover, and must be 
examined by a nice eye ; yet you may be able here and 
there to obsen e a small protuberance, like tlie jx)int of a 
needle, lifting up a part of the coat of the stone ; and 
though by a great deal of labour it sliould be |K>lisheci, it 
will be a great charge, and scarcely pay for the cutting, 
and is therefore to be esteemed as little liettcr than the 
former. But if you arc not very careful, they will throw 
one of these stemes into a parcel, and oftentimes the lar- 

^ A good diamond should never contain small spots of a 
white or grey colour of a nehuJous fiirm ; it should be free 
of small reddish and brownish grains, that sometimes oc- 
cur on l^ir surface, or in their interior. 


e* Regula/rity 
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of the cleavage , — A good diamond should 
split T^ily in the direction of ^ the cleava;ve; it sometimes 
happens, however, that the folia arc curved^ as is the case 
in twin^rystals. When this is the ca.%^, the stone does not 
readily cut and polish, and is therefore of inferior value* 

f. Proportion of parts , — In the cut and jxdished gem, 
the thickness must always bear a certain proportion to the 
breadth. It must not be tcx> thin nor too thick ; when too 
thin it loses much of its iire, and appears not unlike 
glass. 

g. The setting on of the facets , — If these are not pro- 
perly disposed, the diamond loses much of its fire, and its 
value is thereby diminished. 

4. Diamond Trade, 

The only diamond districts at present known, are those 
of India, Borneo, and Brazil. In the earlier ages, all the 
diamonds of commerce were obtained from India, but 
now the diamond mines of that country have become 
comparatively inconsiderable; several of them have been 
abandoned, and scarcely any of the rest contribute to 
the supply of the European market. Borneo liirnishes 
annually a sinaH quantity. The diamonds of the East 
arc im|Kn-ted into Europe, in their rough slate, in snadl 
parcels, called bidseSy neatly secured in linen, and seal- 
ed by the merchant, and are generally sold in Eurojie 
by the invoice, that is, arc bought before they are opened, 
it being always found they contain the value for which 
they were sold in India, and the purchaser gives the im- 
porter such an advance on tlie invoice as the state of the 
market warrants. The bulsc contains stones of various 
shapes and sizes. They may be imported duty free, sa^ 
ving the duty granted to the Bast India Company on dia- 
monds imported from any place within the limits of their 
charter. 

Brazil 
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Brazil affords more diamonds than Indij aii^Hfohico, 
and it is said tliat nearly all the diamonds in^^fiS||^£uro- 
pean market ?re obtained from that eountty. 'The dia^ 
mond mines of Braril belong either to the crown or to the 
Prince Regent.. The trade in this gem, except through 
the medium of the government agents* is considered as 
contraband. Notwithstanding the severe {lenalties against 
this contraband trade, many diamonds are disposed of by 
private adventurers. Tlie government diamonds, however, 
form the chief part of tlie trade. These are the produce 
of the different royal mines in the interior of Brazil ; 
whence they are sent to the seat of government at Rio de 
Janeiro. The Prince Regent tliere selects from the whole 
such specimens as he chooses to add to his own m.ignificent 
collection, and the remainder are consigned to tlu* I’ortii- 
guese ambassador for the time resident in Englantl, by 
whom they are deposited in the Bank for sale. 

Tliis brancli of trade was, at one ])eriod, almost mono- 
polized by the Dutch. The consul for IIoUaVKl p)SHessed 
an exclusive contract in Brazil f<»r all the diamonds that 
were brought to the market in that country, wliilst in India 
their agents were very active in securing all that were offer- 
ed for sale. The trade is now divided bttween the Eng- 
lish and Portuguese. The demand for diamonds of a mo- 
<lerate size is, at present, very great ; and it would appear 
that the price of this gem has been gradually rising for .se- 
veral years. The sale of the larger diamonds hiis been 
very dull for many years past 

5. Acemnt qf so7}i^ large Diammids. 

Wc shall conclude our history of the diamond, with a 
short account of some of the largest diamonds hitherto dis- 
covered. 

a. Authors mention a diamond weighing 1680 carats, 
in the;;fK)ssession of the royal family of Portugal, whicli 

was 
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was £ji^d in Brazil, and is still uncut This gem, if va- 
lued iaibcording to the rule already mentioned, should be 
worth L. 5,644,870 Sterling. It is now, however, gene- 
rally believed to be a fine white-coloured topaz. 

b. One of the largest undoubted diamonds, is that men- 
tioned by Tavernier* formerly in the possession of the Great 
Mogul, and which that traveller found to weigh 279 ca- 
rats. It is the size of a herfs egg, of the same shape, and 
is cut in the rose form. Before cutting it weighed 900 ca- 
rats. It was found in the mine of Coloic, to the east of 
Golconda, alxmt the year 1550. 

c. A very large diamond is said to be in the possession 
of the Rajah of Mattan, in Borneo, iii which island it was 
found about eighty years ago. It is egg-shaped, with an 
indented hollow near the smaller end. It is said to be of 
tlie finest water. It weighs 367 carats. Now, as 156 ca- 
rats arc equal to 1 ounce ^roy, it is obvious that this dia- 
mond weighs 2 ounces 169.87 gr. Troy. Many years ago, 
the Governor of Bomeo attempted to purchase this dia- 
mond. He sent a Mr Stewart to the Rajah, who offered 
150,000 dollars, two large war-brigs, with their guns and 
ammunition, together with a certain number pf great guns, 
and a quantity oT* powder and shot. The Rajah, how- 
ever, refused to deprive his family of so valuable a here- 
ditary possession, to which the Malays attach the miracu- 
lous ]X)wer of curing all kinds of diseases, by means of the 
water in which it is dipped, and with which they imagine 
that the fortune of the family is connected. 

d. The magnificent diamond on the top of the sceptre of 
the Emperor of Russia, deserves next to noticed. It is 
perfectly pure ; weighs 195 carats ; and is the size of a 
pigeoifs egg. It was one of the eyes of a Bralmiinical 
idol, and was stolen by a Frenlh grenadier, who disposed 

. of 
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of it at a very low price ; and, lastly, after passing through 
tliree other hands, it was oflered for sale to the Empress 
Catharine of Russia, who purchased it for about L. 90,000 
ready money, and an annuity of about L* 4000 more. 

e. The diamond of the late Grand Duke of Tuscany, 
now in Vienna, is of a pale lemou-yello^ colour, but beau- 
tifully foniied, and weighs 139:j carats* 

f. The Pitt or Regent diamond. It is cut in the bril- 
liant form, and is said to be the most beautiful diamond 
hitherto found. It weighs 136j carats, and was purcliased 
for L. 130,000, althougli it is now valued at double that 
sum. It was brought from India by an English gentle- 
man of the name of Pitt, and was sold by him to the Re- 
gent Duke of Orleans, by whom it was placed among the 
crown jewels of France. It is now set in the handle of the 
sword of state of the King of France. 

g. The finest collections of crystallized diamonds in Eu- 
rope are those in London, and of these the most com})lete 
are in the British Museum, and in the cabineUs of Sir Ahni- 
ham Hume and Mr Lowry. Mr Joseph Marr\ at /aw/or, 
and two other collectors, )x>ssess diamonds of great valiu*. 
On the Conj^ent, tlie collection of Werner is the most 
perfect. 


Genus IL 
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Genus II.~ZIRC0N. 

This genus contains but one speciesj^viz. PjTamidal Zir- 
con. 


Pyramidal Zircon. 

Pyramidaler Zircon, Mohs. 

This species is divided into two subspecies, Common 
Zircon, and Hyacinth. 

First Subspecies. 

Common Zircon 

Zirkon, Werner. 

Topazius clams hyalinus jargon. Wall. t. i. p. 252. — Jargon tie 
Ceylaii, Ramie de Lisle, t* ii. p. 229 . Id. Born. t. i. p. 77» — 
Zirkon, fVid. s. 233. Id. Kirwan, vol. i. p. 257* Id. Eslncr, 
b. ii. s. .35.* Id. Emin. b. i. s 3. — Giargonc, Xap. p. 105. — 
Zircon, Lam. t. ii. p. 204. Id. Brock, t. i. p. 159- El. Haiit/, 
t. ii. p. 46*5. — Gemeincr Zirkon, Rcuss, b. i. s. 56. — Zircon, 
Lud. b. i. s. 58. Id. Suck. Ir th. s. l66. -/rf. Beri. s. 304. 
Id. Mohs, b. L "s. l6. Id. Lucas, p. 89-— Zircon, 
Ilab. s. 1. — Zircon Jargon, t. i. }). 269 . — Zircon, Kid, 

vol. i. p. 125. Id. Brard. p. IO 6 . Id. Sicffcns, b. i. s. 7 . — 
Zircon, joints naturcls peu sciisibles ; formes relatives a la 
variete prisniee, Ilaii^, Tabl. p. 28. — Zircon, Hoff. b. i. s. 596*. 
Muschlecher Zircon, Hans. Handb. b. ii. s. 6 IS. — ^Jargoon, 
Aikin, p. 184. 

External Ckai'acfers. 

The princljial colour is grey : it also occurs wjiite, green, 

and 


• The word Zircon, is by some authors considered lo be of Indian ori- 
gin : others derive it from the French word jargon, which was ^applied to 
all those gems, which, on being cut and polished, had somewhat of the a}i- 

{leanince of diamond* 
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and brown ; .and rarely yellow, blue, and rod. White and 
brown are the extremes of its colour-suite, and tho inter- 

A 

mediate colours are grey, yellow, green, blue, and red. It 
never occurs hyacioth-red or orange-yello^Y^ 

Tlie colours are generally pale, seldom dark, and often 
muddy. 

It occurs in angulai', or roundish original grains ; and 
crystallized in the following figures : 

1. Rectangular four-sided prism, rather flatly acumi- 
nated on tlic extremities with four planes, whicli 
are set on the lateral planes under equal angl^^, 
fig. 3. This is th§ fiindaincntal figure 

^2, The fundanientar "figure truncated on the lateral 
edges. 

3. The fundauiental figure bevelled on the angles bc^ 

tween the acumination and the prism, and the be- 
velling planes .set on the edges between the acumi- 
natioii and the prism J, fig. 4. When these be- 
velling planes become lai’gcr, so that tliey ineel 
and intersect each other, there is formed 

4. A four-sided prism, acutely acuminated on the cx- 

trcn|i|ip by eight planes, of which two and two 
rneet^-cmdcr very obtuse angles, ' and are set on 
the lateral planes of the prism. This acumina^ 
tion is frequently rather flatly acuminated by four 

planes, 


• Zircon prisme, llaiiy. 

•f* The primitive form of Zircon, according to Haiiy, is composed ot 
Ivvo four-sided pyramids, applied base to base, whose sides are isosceles tri- 
angles*. The inclination of the sides of the same pyramid to each other, i.s' 
l 2 io 12': the inclination of the sides of the one pyramid to those of another, 
aO' ; the angle of the summit is 73^ 44\ Mohs states the two Ors* 
at 123® ly and 8i® 20'. Mr Phillips gives the same measurement. 

Zircon phigicdrc, llaUy. 
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[Subip, 1, Common Zircon* 

: planes, which are set on the obtuse edges of the 
first acumination. 

5. 8. in which the edges between, the acumina- 
lion antt the prism are truncated fig. 5. 

6. When the prism of N® 1. disappears, there is form- 

ed a doulJle four-sided p} ramid. 

The crystals are generally small and very small, seldom 
middle-sized, and occur l(X)se or imbedded. 

The surface of the crystals is sometimes rough, some- 
times smooth, and that of tlie grains is uneven. 

The surface of the gi'ains is glistening, that of the cry- 
stals shining. 

Internally it is splendent, passing into shining, and the 
lustre is intermediate between adamantine and resinous. 
l)ut rather more inclined to the first. 

The cleavage is fourfold, and the folia in the direction of 
the planes of a four-sided pyramid of 128® 19' and 84® 20'. 
The cleavage is sometimes visible only in tlie direction ol’ 
the extremities of a prism ; but is not so perfect as in hya- 
cinth. 

The fracture is perfect and flat conehokhil. 

The fragnienls are indeterminate angu)^, and sliarp 
edged. 

It alternates from transparent to o})a(]iie. 

It ref racts double in a high digi’ce. 

It is harder than quartz, but sober than topaz. 

It is rather easily frangible. 

SjKJcific gravity, 4.557, to 4.721, Loicry. 


Chnnkai 


* Zircon .•soustrnctif, Haii}'. 
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Chemical Character. 

It is infusible, tvithout addition, before the blowpijie. 
Constituent Parts. 

Zircon of Ceylon. ■ Zircon of Norway. 

69.00 63 

26.50 38 

.0.50 1 

96.00 99 
Klapoth^ Beit. b. i. Id. Klaproth^ 

s. mis b. Hi. .s. 271. 

The Geognostic and Geographic Situations are the same 
'vvith those of the second subsjx^ctics. 

Observatiom, 

1. This sjKJcles is characterised by its colour-suitCj the 
principal members of which are grey, green, ^ind brown, 
generally of a muddy aspect ; its suite of crystals, ada- 
mantine lustre, flat conchoidal fracture, considerable hard- 
ness, and 

2. It is di||j|^|guislied from Hyacinth b} colour, crystal- 
lization, kind of lustre, and perfect conchoidal fracture : 
from Diamond^ by its crystallization, greater weight, in- 
ferior hardness, conclioidal fracture, and its grey muddy 
colours: from Spinel^ by form, lustre, fracture, inferior 
hardness, and greater weight: from Topaz^ hy its crystal- 
lization, smooth lateral jdanes, kind of lustre, fracture, 
.inferior hurdness, and greater weight: from VcmviitUy 
hy lustre, perfect acumination, strong double refracting 
power, gjfeater hartiness and weight : from ChysoUtc^ by 
< n, stallization, lustre, greater hardness, and weight; and 

from 


Zirconia, 

Silica, 

Oxide of Iron, 
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iSubsp. Hyacinth. 

from all other cut and polished ffems. by its exhibiting a 
^►tronger double refracting jx)\ver. 


Second Subspecies. 

Hyacinth 

Hiacinth, Werner. 

Topaziiis flavo-ruhens, Hyacinthiis, Wall t.i. j).252. — Hiacinth; 
Wid. s. 254. hi Kinv. vol. i. p. 257- hi Ksiiicr, 1>. ii. t*. Ml. 
Id* Emm, b. i. s. 205. — Giacinto^ Xap, p. lOf). — L'Hyacintlie, 
Brock, t. i. p. l6‘o. — Hiacinth, 7?cw.v.v, b. i. s. ()2. fd. Lad. 
b. i. s. 59- hi Suck. Ir th. s. 172. Jd. Bert. s. .S08. Id. 
Mohs, b. i. s. 2,1. hi Ilab. a. 2. — Zircon Hyaclnthe, Ih'im^. 
t. i. p. 270. — Hyacinth, vol. i. p. 12(i. Id. Stvj*"rs V> i. 
s. 7 — Hyacinth-joints natnrels plus apj'crcns ; foinies rela- 
tives u la variete dodeeaedre, IJaui/, Tabl. p. 29 - — Hiac'nth, 
Ilojl'. b. i. s. 407.-— Blattricher Zircon, Haas. b. ii. s. dip. — 
Hyacinth,,J/7i:/;/^ p. 184. 

E,vti rnul Characters, 

The most fivcjiient colours are red aiwl bi’own, more 
.rarely yellow, j^’ey, and green: and the mresi u e. 
'riie principal colour is hvacintli-red, wliicli |iasse> wO the 
one side into orange-yellow; on the other into leddisli- 
brown, brownish-red, and flesh-red. 

It (KTurs sonu'tiines in aiiguku' grains; more frequently 
crystallized, in tlie i’ollowinsi' figures: 

VoL. I. ' C 1. Keelaiigular 

• The Hyacinth of tijc ancients appears to have tx'cn either aincthys! or 
sapphire. Tlic name hyacinth, is derived from that of the plant denomi- 
nated hyavinthus by the ancients, which is siiptxjscd to be tlic Hyacinthus 
^'rientalis Lin, 
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1. Rectangular four-sided prism, acuminated on both 

extremities by four planes, which are set on the 
lateral edges. Fig. 6. PL I. 

2, The precediKg crystal, slightly truncated on the la- 

teral edges, Fig. 7. PL I. 

8. N® 2. in which the edges between the lateral and 
acuminating planes are also truncated, Fig. 8. 
PI. I. 

The crystals arc small and very small, seldom 
sized. They are all around crystallized. 

The surface of the crystals is smooth and sjilendent. 
Internally it is specular-splendent, and the lustre is in- 
termediate between resinous and vitreous. 

The cleavage is the same as in common zircon, but more 


The fracture is perfect, and small conchoidal. 

The fragments are indeterminate angular, and sharp* 
edged. 

It alternates from transparent to semitransparent. 

It refracts double. 

It has the same ilcgrce of hardness as common zircon. 

It is rather ^ily frangible. 

Specific gra^ty, 4.545, 4.6^0, Klajiroth. 4.525, 4.780, 
Molu\ 


Chemkal Characters, 

Before the blow]iipe it lose.s its colour, but Dot its tran- 
qiarency, and is infusible without addition. 


Constituent 
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\Suhsp, 2. Ilyarinth, 

CmistUuent Parts. 

Hyacinth of Ceylon. 

Hyacinth _of Expailly. 

Zirconia, 70.00 

64,00 66.00 

Silica, 25.00 

32.00 31.00 

Oxide of Iron, 0.50 

2.00 2.00 

Loss, 4.50 

1.50 1.00 

100.00 

100 100 

Klaproth, Boit. 

Vauqmlh), Jour. d. Mines. 

b. i. s. 931. 

N. .26. p. 106. 


Ohservatims, 

1. It is characterised by its colour-suite, the central co- 
lour of which is liyacinth-red, its crystallizations, resinouv 
lustre, distinct cleavage, and great sj)ecific gravity. 

2. It is distinguislied from Common Zircon by its co- 
lours, crystallization, sniodth planes, external and internal 
lustre, distinct cleavage, and small conchoidal fracture: 

I rom Precious Garnet, by its cn-stallization, resinous lustre, 
distinct cleavage, greater weight and infusibility. 

il. C’onnnon zircon has been frcijueiitly confounded with 
Sap]ihire, IlyaciTith, and several other minerals, as ap- 
pears from the following enumeration. 1. 'riie oriental 
hyacinth .ol‘ Home de Lisle (t. ii. j>. is orange-colour- 
ed sapphire. 2. The occidental hyacinth is yellow-colour- 
ed topaz (I)utens, Dcs pimrs jmr. p. G.2.) 3. Cruciform 

hyacinth is cross-stone. 4. Brown volcanic hyacmtli is vc- 
siivuin. 5. White hyacintli of Somma is meionite. 6. Hya- 
cinth of (xmip^stella is iron-shot quartz. 7. Hyacinth ot 
Dissentis (Saiissure, Vopaffes dmis Ics Jlpes^ n. 1902.) is a 
variety of garnet. 

C S Geogmstk 
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Gcogmstic Sihiation <^*the Zircon Species^ includmg 
Common ZArcon and Hyacinth, 

It occurs in grakis and crystJils, imbedded in gneiss and 
sienite ; also imbedded in basalt and lava, and dispersed 
through alluvial soil, along with sapphifc, spinel, ceylanite, 
pyrope, tourmaline, aiigite, olivine, iron-sand, iron-pyrites, 
and g<^ld. 

Gcngrapfuc Situation of the Zircon including 

Common Zircon and Hyacinth. 

Europe . — It oeeiirs in this (|nartcr of the globe, not on- 
ly l(K)se in the sand of rivers, l)ut also in its original repo- 
sitory. Thus it is assiKiated with sapphire and iron-sand, in 
what is called volcanic mndj in the rivulet ol‘ llioupe/.- 
zouliou, near Expailly in Auvergne; and imbedded in ba- 
salt in the same country ; also near to Pisa, and in the su|)- 
posed volciinic sand of the Vicentine. In the vieinily oi* 
Tr/ihlitz and Podsedlitz in Bohemia, it occihs in a clayey 
alluvial deposite, near rocks of the newest trap formation, 
along with pyrope, sapphire, and iron; also, in very small 
grains, in aijiiferous sand, in Silesia; and in the trap roeks 
around Lis'boii, and in those of Spain. 

It was first Ibiind in it.s original re|M)silory at Fried- 
ricksehwiirn, in the district of (’hristiania in Norway, 
wlicri! it (xcurs in considerable abundance in sienite. Fau- 
jas St Ftmd Ibiind it imbedded in basalt near FiXpailly : 
Cordi(M' in a similar rock in the mountain of Anise, als(» in 
Auvergne; and AWmss detected it inibedded in a voleanii*. 
.seoria in the same country. In the year 1819, 1 lound it 
imixjdded in a rolled mu.s.s of sienite in the shire of (Jallo- 

Asia. 


t\\:v. 
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A,sia , — In the island «f C'eylon, where thi:^ mineral was 
first found, it oc^curs imbedded hi gneiss along with sap- 
phire, oriental ruby, and cinnamon-stone * but is found 
most abundantly* in tlie sand of rivers,, along with spinel, 
sapphire, tourmaline, and iron-sand. It occurs in alluvial 
soil, in the district df Ellore in Hindostan ; and it is men- 
tioned by Reuss as a production of Asiatic Russia. 

America . — A Spanish mineralogist, M. Henri Amana, 
presented Haliy w'ith some small crystals of zircon, which 
had been collected in the province of Antioejuia, in the 
kingdom of Santa le de Bogota: it is mentioned as a mi- 
neral of Brazil ; it occurs in granite, tw^o miles from Balti- 
more in Maryland; in gneiss near Trenton in New’ Jer- 
sey ; in granite in Schooley''s Alountain in New York ; in 
t|uartz at Sharon in (Connecticut f ; and Sir CMiarles 
Ciiesi'cke discovered it at Bortiisok in the island ot* Kittik- 
sut in South Greenland, imbedded in sienite, and associa- 
ted w’ith cerito. 

Africa.— \t is said to occur in Tinerifle. 


Uses, 

As cominon ^ircon is considered by jewellers one of 
the gems, it is fre<juently cut and jiolished, and used for 
ornamental jnirposes. The greyish-white and yellowish- 
white varieties are the most highly valued, on account of 
tlu'ir resemblance to the diamond. The darker coloured va- 
rieties can be deprived of their colour by e\j)osure to heat : 
hence artists generally employ this method, wlien they in- 
C 3 • tend 


* This interesting discovery was made by Dr Davy, who is now active- 
ly employed in the investigation of the natural history of Ceylon, 
t Clcavcland’s Mineralogy, p. 206, 207 , 
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tf»id to employ zircon in place of diamond. Likej|hLe dia^ 
mondy it is cut into thie table, rose and brilliant f<^||p(9 and 
is used for jewelling watches, ear-pendents, necklaces, and, 
on account of the intermixture of grey imthe colour, it is 
particularly valued in some countries as an ornament in 
mourning-dress. When cut, it exhibits in a fi^nt degree 
the play of colours of the diamond ; and hence it is not un- 
fipjuently sold as an inierior kind of diamond, hya- 

cinth is also esteemed by jewellers, and, when piue^ and of 
considerable size, is employed in various kinds of ornamen- 
tal work. But it seldom occurs large, and in trader other 
minerals, as cinnamon-stone, hyacinth-coloured garnets, and 
rock-crystals, are frequently substituted for it. 


Genus III.— CORUNDUM* 


This Genus contains three species, viz. Octahedral Co- 
rundum, Rbi^boidal Corundum, and Prismatic Corun- 
dum. 


1, Octahedral Corundum. 

Octaediischer Corund, Mohs. 

This species is subdivided into three subspecies, viz, 
Automalite, Ceylanite, and Spinel 


First 


* CmtnduM is the Indian name for the coarser vaHetles of rbomboidal 
coninddm : it was to the rhomholial connilum by Count Boumon, 

one to the pSstut gmaa by Mohs. 
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[Svhap, 1. AuUmaUict 

First Svhspeciea, 

Autx)malite 

Authomolite, Werner. 

Automalit^ Eckcberg. in N. Aljgem. Journal der Chemie^ 5. B. 

8. 422,— j.— Automalit, Corindon zincifere. Jour, de Phys. 

an 14, p. 270.— Automalit U Fahlunit, Karst. Tabel. p. 102. 

— Gahnite, Von Spinelle zincifere, Hauy, Tabl. p. 67* 

— Automalith, Steffensy b. i. s. 82. Id. Hoff. b. i. s. 526.— 

Gabnit, Hans. Handb. b. il. s. 364. Id. Aikin, p. 185. 

External Characters. 

Its colour is muddy duck-green, which inclines very 
much to mountain-green. 

It has been hitherto found only crystfdlized, and in the 
following figures : 

1. Perfect' octahedron. 

2. Octahedron, with alternate larger and smaller planes 

3. Tetrahedron, truncated on the angles. 

4. Segment of the tetrahedron, 

5. Tw’o segments, N * 4. joined together, so that re- 

entcriijg angles are formed %n tli^ three comers 
of tile figure. 

The crystals are small and middlc-si/ed ; all around 
crystallized, and the planes arc smooth. 

Externally it is glistening ; and the lustre is pearly, in- 
clining to semi-mctallic. Internally it is sliiniog on the 
pnncipal fracture, but glistening on the cross fracture, and 
the lustre is resiqpius. 

It has a fourfold cleavage, and the folia are parallel with 
the faces of an octalicdron. 

Fracture 

* AvtotnaUie is dirtved from tbe Greek word was given 

Co this gem because it approaches to the metallUeroua miiial«l8 by reason of 
its chemical composition, and thus deserts or denies Its dose affinity witb 
the earthy minends* 
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The fracture is flat conchoidal. 

Tlie fragments arc splintery, or angular, and not very 
sliarp^edged. 

It is opaque,, or faintly translucent on the edge. 

It is so hard as to scratch quaitz, but is scratched by 
spinel. 

It is brittle. 

It is rather easily frangible. 

Specific gravity, 4.261, 4.297, Hqffrnann. 

4.696, llaiiy*, 

Chevi \cal Character. 

It is infusible before the blowpipe. 


Alumina, 

ComtUuent PartH. 

CO - - 42 

Silica, 

4 

4 

O.Kidc of Zinc, 

24 

28 

Iron, 

9 

5 

Suljfiiur, 

0 

17 

Loss, 

3 

II ndecom jx)std , 4 

100 

Eckehergy J. dc Phys. 

100 

Vatiquvliny Aimales 

an 14, p 

.270. 

dll iVi us. t. vi. p. 3f3. 


Geognostic and Geographic Sitmiions, 

It occurs imbedded in talc-slate, along with galena, and 
has been hitherto found only at Fahluii in Sweden. 

Ohservatlons. 

In its crystallizations it resembles Ixjth Ccylanitc an<l 
Spinel : it is distinguished from the former by its more di- 
stinct green colour, foliated fracture, inferior hardness, su- 
perior 


* The automalite sometimes contains disseminated galena, which may 
he the cause of the high specific gravity in the spedmens examined by Haiij. 
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ISubtty, 2. Ceylanite, 

perior specific gravity, and chemical composition : from the 
latter by p)lour 5 inferior lustre, perfect cleavage, low degree 
of transparency, inferior hardness, greater specific gravity, 
and chemical composition^ 


Second Siihspcclc.^, 

Ceylanite * 

Ceylanit, Werner, 

Schorl ou Grenat brun. Home dc Link, t. iii. p. 180. Note J31. — 
Ceylanitj La Metherie, Joum. de Phys. 1 79^, p- 23. — Pleo- 
naste, Haiiy, t. iii. p. 17* Id. Brock, t. ii. p. 525. — Ceylanite, 
Reuss, b. ii. th. ii. s. 38. Id, Lud, b. ii. s. 148. Id, Suck, Ir th. 
s. 148. — Pleonast, Bert. s. 284. Id. Mohs, b. i. s. 100. Id, 
Lucas, p. 52. 2()3. — Spinelle pleonast, Brou^, t. i. p. 438. Id, 
Steffens, b. i. s. noir-purpurin, bleu, vert, Ila'uif, 

Tabl. p. 31. — ^Zrilanit, if off, b. i. s. 530. — Pleonast, Ilaus, 
Handl). b. ii.^ s. 363. — Pleonast, Aikin, p. 185. 

Eaiernal Characters. 

Its colour is nuulcly duck-green, and grcyisli-black, 
which approaches Jo iron-blach. 

It occui-s in blunt angular pieces, and grains ; and cry- 
8taJli/ed in the following figures; 

1. Octahedron, either perfect, or truncated on the 
edges. Figs. 9, and 10. PI. 1. 

Ji. Octahedron, having each of its angles acuminated 
by four planes, which arc set on the lateral planes. 
Fig. 11. P14, 

3. Garnet or rhomboidal dcxlecaliedron. Fig. 12. 1’l. 1. 
The crystals are small, and very small, seldom middle* 
rized ; and sometimes imbedded, sometimes .siiperim}K)scd. 

Externally 

• The name Ceylanite is derived from Ceylon, one of the first known 
habitats of this mineral. 
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■ Externally the angular pieces and grains are rough and 
glimmering, or glistening, but the crystals are smooth and 
splendent. 

Internally it is splendent, and the lustre is vitreous, in- 
clining to semimetallic. 

The fracture is perfect, and very flat conchoidul. 

The fragments are indeternunate angular, and very sharjv 
edged. 

It is translucent on the edges. 

It scratches quartz and topaz, but not so readily as spi- 
nel, and is therefore softer than that gem. 

It is rather easily frangible. 

Specific gravity, 3.7647 ; or 3.7931, Hn 'utj, 

Chemical Character. 

It is infusible before the blowpipe. 


< 

Constihient Parts. 


Alumina, 

• 

68 

Magnesia, 

- 

12 

Silica, 

- 

2 

||sdde of Iron, 


16 

Loss, 

- 

2 



100 


Collet DescotUy Ann. de Chem. xxxiil 

Geognostic and Geographic SitnaAions. 

This mineral was first fqund in the Island of Ceylon, 
where it occurs in the sand of rivers, along with tourmar 
iinc, zircon, sapphire, and iron-sand. It also <x;curs in 
the ejected unaltered rocks at Monte Somma. These 
rocks are sometimes calcareous, sometimes^ composed of 
teucite^ felspar, mica, quartz, and olivine, and contain in 

theii 
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[Subap, 3. Spinel, 

their cavities octahedral crystals of ceylanite. It occurs al- 
so in thiS'trap rochs near Andeniach on the Rhine, and in 
the suppjsed volcanic rocks of Valmaargu^, Montferrier, 
and at Lestz near Montpellier. 

It tlnis appears to be an inmate of secondary trap rocks; 
probably also of volcanic rocks ; and if the loose rocks of 
Somma are primitive, of primitive rocks. 

Observations, 

This mineral is distinguished from Spinel^ by its semi- 
metallic lustre, inferior hardness, greater weight, and infe- 
rior transparency. When it occurs in grains, it is apt to be 
confounded with Tourmaline^ but its semimetallic lustre, 
greater weight, and its not becoming electric by heating, 
distinguish it from that mineral. 


Third Subspecies, 

Spinel 

Spincll, Werner, 

feiibinus balassus,,Riibinus spinellus, Wall. t. 247.-— Rubis 

spinelle octaedre, Rom6 de Lisle, t. ii. p. 224. — Spinel, & Ba- 
lasis Rubies, Kirw. vol. i. p. 253. — Spinel, Estner, b. ii. s. 73. 
Id, Emm, b. i, s. 56, & b. iii. s. 252. — Rubino Spinello, Nap, 
p. 1 1 8. — Rubis, Imvi. t. ii. p. 224. — Spinel, Haiiy, t. ii. p. 4<)6. 
Id. IWoch, t. i. p. 202. Id, Bournoii, Phil. Trans. 1792, part ii. 
p. 305. Id. Reuss, b. ii. th. 2. s. 31. Id, Liid^ b. i. s. 67* Id* 
litiiJ:, ir th. s. 449. Id. Bert. s. 281. Id. Mohs, b. i. s. 101* 
Jd. Hub. s. S6. Id, Lucas, p.*42. — Spinelle rubis, Brong. t. i. 
p. 4.S6 — Spinel], Brard, t. i. p. 1 13. — Spinel Ruby, Kid, vol. i. 
p. 143.— Spinell, Steffens, h. i. s. 23. Id. Haiiif, Tabl. p. 81* 
ld.-Haus, b. ii. s. '360. Id. Hoff. b. i. s. 535. Id. Atkin, p. 185* 

, External 


nunie is (li st mentioned by the earlier writers of the middle ages^ 
. .. n Ml is unknown. 
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External Characters. 

The principal colour is red ; from which there is a traii- 
silion on the one side into blue, and almost into green ; on 
the other side into yellow and brown, and even into -white. 
Thus it passes on the one side from carmine-red into co- 
chineal-red, crimson-red, and elicrry-red, into plum-blut*, 
violet-blue, and indigo-blue; the indigo-blue sometimes 
inclines to green : on the other side it passes from criip^n- 
red into bhxxl-red, and hyacintli-red, int(> ® 
mediate between orange and ochre yellow,* ihto yellowish- 
brown, and reddish-brown. From the cocliineiil-red it 
passes through rose-red into reddish-wliite. The colours 
are seldom pure, being generally somewhat muddy. The 
blue and white varieties are rai’e, and the green ^'aricty is 
very rare. 

It occurs, sometimes in grains, more frequently crys- 
tallized. The grains arc usually rolled cryst^s. 

The following are its crystallizations : 

1. Perfect octahedron, which is the fundamental fi- 

gure. Fig. 13 *. 

2. Octahedron, with alternate larger and smaller jilanc's. 

5. TetraKeifon, slightly truncated m the angles. 

Fig. 14 f. 

4. Perfect tetrahedron. Fig. 15. 

6. Tetrahedron, deeply truncated on the apex 

6. Segment of figure 3. 

7. Two segments of the tetrahedron, truncated on the 

angles, as in figure 3. joined together in a con- 
formable 


f Spinelle primitif, Uaiiy.— Rome de Lisle, t. ii. p. 224. PI. 3. Hg. L 
*j- Roin4 de Lisle, p. 227. var. 5. PL 3. ffg. 2. 
t Rome de Lisle, van 6. PL 3. figs. 10, JL and 12. 
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[Su&sp. 3» Spind, 

fonnable manner by their bases, forming a twin- 
cry dal with three re-entering angles. 

8. Two segments of the tetrahedron, ti\incated on the 

angles, (as in figure 3.), joincU together by their 
bases in an unconformable manner, so that the ex- 
tremities of the segments project. Twin-crydaL 

9. Two crystals, 5. attached by their bases.' Twiru 

crystal. Fig. 16 *. 

10. \ crystal of N/* 6. attached by its base to the la- 
teral j)lane of a crystal 5. Tiom-crystal. 

11. A crystal of 10. attached to one of N“ 13. 

Triple-crystal, 

12. Octahedron, in which two opposite planes are much 
larger than the others. 

13. Thick c(|iiiangular six-sided table, in which the 
terminal planes are set ahernalely oblitjue on the 
laterd planes. Sometimes the table is elongated, 
when it assumes more the ap}ioarance of a 

14. Very <)bli(|ue four-sided table, which is truncated 
on both the acute angles. 

15. Octahedron, truncated on the edges. Fig. 17 +. 

16. Ilhoinboitlal dodecahedron. Fig. 

1 7. Octahedron, in which the axis is oblique, the edge 
of the common bases is truncated, anil the apices 
sometimes rounded off. 

18. Rectangular four-sided prism, acuminated by four 
planes, which are set on the lateral planes. Fig. 111. 

19. Lengthened or cuneiform octahedron. Fig. 20 

All 


* Spindle transpose, llaliy. — Uoin6 dc Lisle, var. 7. PI. 3 fig. 16* 

*{■ Spindle emargine, Haiiy.— Rome de Lisle, t. ii. p. 226. var. 2. PL 3. 

fig. 7. ■ 

* 

X Spindle primitif cuncifonne, HaUy. — Rome dc Lisle, t. ii. p. 22G. 
rar. 1 PI. 3. fig. 2. & 33. 
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All the planes of the crystals that originate from the 
fundamental figure are smooth ; whereas those which are 
derived from ^uncations on the edges arc streaked. 

The crystals ai’e generally small and very sniidl ; seldom 
middle-sized 

Externally and internally the spinel* is splendent, and 
the lustre vitreous. Many crystals are invested with an 
opaline crust, and then have a pearly reflection. 

The cleavage is fourfold, but im|>erfect, and the folia are 
parallel with the sides of an octalicdron. 

The fracture is flat conchoidal. 

The fragments are indeterminate angular and sharp- 
edged, or they are splintery. 

It alternates from translucent to transparent, and re-* 
fracts single. 

It scratches topaz, but is scratched by sapphire. 

It is brittle. 


Specific gravity, 3.500, 3.789, Werner, 

8^645, Haul). 

3.570, 3.590, Klaproth. 3.705, lA>icry. 

3.5,. 3.8, Mohs. 

Chemical Characters. 


Infusible before the b^o^vpipe without 

addition ; but is? 

fusible with I)6r^. 


Constituent Parts. 

Alumina, . - 

82.47 

Magnesia, - - 

8.78 

Chromic acid, 

6.18 

Loss, - r - 

2.57 


100 

Vauqueliny J. M.. N® 38. p. 89-^ 
Geognofttlc 

^ ^ f 7 

* Brard mentions a fine .spinel, wdghing 215 grains, which was intend* 

^ for Josephine, the wife of Buonaparte 
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[Subsp, 3. Spinet, 

Geog^wstk and GeogrtjLphic Situations. 

Europe . — It is found in the gneiss district* of Acker in 
Suderniannland, in a white foliated granular primitive 
limestone, in which ^bronze-yellow coloured scales of mica 
arc disseminated; and the crystals are sometimes inter- 
mixed with the limestone at their line of junction. It oc- 
curs in drusy cavities, along w-ith vesuvian and ceylanite, in 
the ejected foliated granular limestone of Vesuvius. 

Asia . — It occurs in the kingdom of Pegu, and at Ca- 
nanor in the Mysore country. In the island of Ceylon, so 
prolific in gems, it is found not only in the sand of rivers, 
but also imbedded in gneiss *. 

Uses. 

It is used as a precious stone, being cut for various or- 
namental purjk)ses ; but it has neither the hardness nor 
fire of the red sapphire or oriental ruby. When it weigh.-* 
four carats, (about sixteen grains), it is considered of equal 
value with a diamond of lialf the weight. Figures are 
sometimes cut upon it. It does not appear that the an- 
cients ever cut figures on this mineral ; for there is no 
mention made of antique engraved gems of this kind, by 

any 


* In the magnificent collection of the late Honourable Mr GreviUe, now 
in the British Museum, there are two interesting specimens, which, although 
they do not enable us to ascertain the repositoiy or kind of rock in which 
the spinel occurs, make ut acquainted viith some of its accompanying mine- 
rals. In one of the^ spedmens, crystals of spinel are imbedded in CwHJcare- 
ous-spar, and accompanied with crystals of mica, magnetic-pyrites, and a 
sul)stance which Count de Boumon believes to be asparagus-stone ; and in 
the other specimen, the spinel is imbedded in adularia, and is acscompanicd 
with magnetic pydtes. 
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any of their writers ; and in the vast collections of engraved 
gems, preserved in different parts of Europe, there are none 
of spinel. 

Observations, 

1. DixStimtive Cliaraeters.-^a, Between Spinel and oc- 
tahedral Zh'con : In zircon, the principal crystallization is 
an obtuse four-sided pjTamid, not a regular octahedron, as 
in spinel ; and the specific gravity of zircon is higher, it 
being 4.4, whereas spinel is only 3,8. — b. Between Spinel 
and Oriental Ruby or Red Sapphire : Red sapphire is not 
only harder, but heavier than spinel. 

2. The carmine-red variety is the SpineLruhij of tlu* 
jeweller ; the cochineal-red variety is the Balak-ruby of 
jewellers, so named from Balacchan, the Indian name ot‘ 
Pegu, where tliis variety is found : the violet-blue spinel 
is the Almandhw of* Pliny ; is so named from Alabanda, a 
town in Lesser Asia, near which it was found ; and the 
orange-yellow variety is the Rubicelle-ruby of jewellers.. 

3. It is a remarkable circumstance, as noticed by Haus^ 
maim, that the precious .stones of the North, such as the 
spinel-ruby of Acker, the physalite or topaz of Sweden, 
and the zircon of Norway, have less* transparency and 
muddier colours than the same gems found in warmer cli- 
mates. 


2. Rhomboidal Corundum. 

Rhombocdriscltier Corxmdy Mohs, 

This species contains four subspecies, viz. Salamsione. 
Sapphire, Emery, and Corundum, 


rir.st 
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[i9u&«j7. 1. Sataiiisione* 


First Subspecies. 

Salamstone *. 

Salamstcin, Werner. 

Salamstcin^ Hoff. b. i. s. 541.— Corindon hyalin^ Haut/, Tabl. 
p. 38. 

External Characters. 

Its colours are, brownish-red, carmincrred, crimson-red, 
and cochineal-red ; also violet-blue and Berlin-blue. 

It occurs in grains, which are roUed pieces, and crystal- 
lized in 

1. Six-sided prisms, in which the lateral faces ai*e rib- 

bed. 

2. Rhomboids, with truncated summits. 

Internally it is shining and vitreous. 

The cleavage is, in the direction of a rhomboid of 
38', but is very difficultly discoverable. 

The fracture is conchoidal. 

The fragments ^re indeterminate angular and sharp- 
edged. 

It is translucent, and exhibits a particular kind of opal- 
escence in two directly op]X)site places. 

It is so hard as to scratch all otlier minerals but dia- 
mond. 

Si>cci(ii- gravity not determined. 


Gee^aphic Situathn. 

It (Kxairs principally in tlie Peninsula of India, 

VoL. I. D Second 


* Sala7H6t9m ii the Indian name for thia gem. 
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Second Subspecies. 

Sapphire *. 

Sapphir, Werner, 

$aphirus^ Wall, t. i. p. 21*8. — Rubinua orientalis, Id, p. 247-—- 
TopaziuH orientalis. Id, p. 251.— Rubis d’orient, Rome de Lisle, 
t. ii. p. 212. — Oriental ruby, sapphire, and topaz, Kirw. 
t. i. p. 250. — Sappliir, Estner, b. ii. s. 86. Id, Emm, b. i. s. 67- 
& b. i. s. 251. — Zaffiro, et Riibin-zaffiro, Nap, p. 1 IS. 8c 121. 
— ^Saphir, Brocli. t. i. p. 207- — Telesie, Hainj,, t. ii. p. 480.— 
Perfect corundum, Grcville and Bounion, Loud. Phil. Trans. 
1798 & 1802. — Sapphir, Reiiss, b. ii. th. 2. s. 24. — Rubin, 
Reu,ss, b. ii. th. 2. s. 20. Id, Lnd. b. i. s. 67* Id, Suck. Ir th. 
s. 446. Id, herl, s. 280. Id. Mohs, b. i. s. 128. Id. II ab. s. ;>6. 
—Telesie, Lucas, p. 40. — Corindon telesie, P- '1^7* 

— Corindon hyalin, Brard, p. 110. — voL i. 
p. 1,37. — Corindon hyalin, Hau^, — Sa])phir, 

Sleffhfs, b. i. s. 14. Id, Hoff, b. i. s. 547. — IJdler corund, 
llaus. Handb. b. ii. s. 367.— Telesia, Aikin, p. 186. 

External Characters, 

Blue and red are its principal colours ; it occurs also 
grey, wliltc, green, and yellow. From indigo-bluc it J3as. 
ses through sinalt-bJue, Berlin-blue, azure-blue, lavander- 
blue, into a kind of flesh-red, rose-red, crimson-red, j)eacli- 
blossom-red, and cochineal-red. It occurs also pearl-grey, 
bluish-grey, milk-white, reddish-white, yellowish-white ; 
which latter inclines strongly to lemon-yellow. It is some- 
times of a deep green colour. 

The 


• The name Sapphire is of Grecian origin, and according to Stcphaiius 
Bjrzant, is deiived from the island Sapphirinc in the Red Sea. But the 
^bapphire of the ancients appears to have been a dUTcrent mineral from Ihe 
present, ««-probabIy azure-stone. 
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[Suhsp, 2. Sapphire, 

The colours of* sapphire are generally pure aiul light, 
seldom muddy and deep. Sometimes two, but more rare- 
ly three colours^ occur in the stime specimen: these are 
white and blue, blue and red, white, blue, and red 

It occurs in blurjjL-edged pieces, and in roundisli grains, 
both of which arc pebbles, and crystallized. Its crystalli- 
zations are as follows : 

The primitive figure is a slightly acute rhomboid, or 
double three-sided pyramid, in which the alternate angles 
are 86® 4', and 93® 56' f. The following, which are the 
usual forms, can be traced to this rhomboid : 

1. Very acute, ecjuiangular, simple, six-sided pyramid. 

Fig. 21. PI. 2. 

2. Preceding figure truncated on the summit. Fig. 22. 

PI. 2. 

3. Perf'ect six-sided prism, Fig. 23. PI. 2. ; sometimes 

truncated on the iflternate angles, Fig. 24. PI. 2. 

4. Acute, double, six-sided j)yramitl, in which tlic la- 

teral planes of the one are set on the lateral planes 

of the other. Fig. 25. PI. 2. 

5. The preceding figure acuminated on the extremi- 

ties by SVC planes, which are set on the lateral 

planes. 

6. Tile preceding figure truncated on the extremities. 

7. N® 4. truncated on tlie extremities. Fig. 26. PI. 2. 

1) 2 8. N® 3. 


* ilonti* (le l.isle mentions a sapphire among the crown jewels of France, 
which is of a beautiful yeUow in the and pure blue on the eMie- 

mities. Faujas St Koriid olbserved .some sapphiies which appeared green 
wlicn viewed in the direction of their thickness, hut blue in the cliiectiou of 
their length ; and in the iiritish Museum, there is a specimen wliich is bJiic 
and red at the extremities, and yellow in the middle. % ^ , 

*1* This is the determination of Phillips in the Geological TraniiiK'tionf* 
vol. iv, p. 22i. 
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8. N® 3. acutely acuminated with six planes, which are 

set on the lateral planes. 

9. The preceding crystal truncated on the summit. 

Fig. 27. PJ. 2. 

10. N® 1. acutely acuminated by six planes, which arc 

set on the lateral planes. 

11. The preceding figure truncated on the summit. 

The crystals are small, middle-dzed, and all around 

crystallized. The planes of the crystals are generally 
transversely streaked, and, when fresh, are usually splen- 
dent. ' 

Internally, its lustre is splendent and vitreous, sometimes 
inclining to adamantine. 

The cleavage is in the direction of the planes of a rhom- 
boid of 86® 4', or is parallel with the terminal planes of 
the prism. The cleavage is scarcely ^discernible in the 
blue varieties, the sapphire of the jeweller^ but is pretty 
distinct in the red varieties, the oriental ruby of the jewel- 
ler. 

The fracture is conchoidal. 

The fragments are indeterminate angulai’, and shar{)- 
edgedl 

It alternates, from transparent to tratislucent ; and the 
translucent varieties frequently exhibit a six-rayed opar- 
lescence. 

It refracts double. 

It is, after diamond, the hardest substance in nature ; 
the blue varieties are harder than the red. 

It is brittle, and cajaly fran^ble. 

Specific gravity 4.320, 4.000, Wet^. — 4.283, 8.999, 
4.000, Hatchet and Grevilk.—4i.l6l, 3.907, Bour- 
nm. Yellow Sapphire, 3.916; Blue Sapphire, 3.985 ; 
Sapphire, 3.975, Lowry. 


Constihiciit 
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[Svbap, 2. Sapphire, 

Constituent* Parts. 


Blue sapphire* 

• 

Blue sappliire* 

Red sapphire, or 
Oriental Ruby. 

Alumina, - - 98.5 

- 92.0 

900 

T.ime, - - ^0.5 

Silica, » 5.25 

• - 7.0 

Oxide of Iron, - 1.0 

1.0 

1.2 


Loss, - 1.75 

- - 1.8 

ipq^ 

100 

100 

Klap, Beit* bt 1 * a* 88* 

CheneviXi Phil. 

CAenevir, Phil. 


Trans. 1802* 

Trans. 1802. 


Chemical Character. 

It is infusible before the blowpipe. 

Physical Characters. 

Becomes electrical by rubbing, and reteuns its electricity 
for several hours ; but do^s not become electrical by heaU 

ing- 

Geognostic Sitmtion. 

It occurs in alluvial soil, in the vicinity of rocks belong- 
ing to the secondary or floetz-trap formation, and imbedded 
in gneiss. 

Geographic Situation. 

Etirope.-^li occurs in alluvial soil, along with pyrope, 
Tiircon, and iron-sand, at Podscdlitz and Trziblitz in Bo- 
hemia; near Hohenstein in Saxony. In France, on the 
banks of the stream Rioii Pezzouliou, near Expailly ; also 
at Brendola in the yicentine, and in Portugal. 

Asia . — It is found particularly beautiful in the Capo* 
Ian Mountains, twelve days journey from Slrian, a city of 
Pegu ; it is said, also in Persia, and imbedded in gneiss iii 'r 
the Island of Ceylon* 

Use. 
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' Uses. 

This mineral i», next to diamond, the most valuable 
of tlie jvrecioiis stones. Tlic white and pale-hhic va- 
rieties, by exposure to heat, become snow-white, and 
wlicn cut, exhibit so liiiidi a degree of lustre, that they 
arc used in place of diamoud. The most highly prized 
vai ieties arc the crimson and carmihe red ; these are the 
Ore Vjt/ () f the jeweller, and next to the diamond, 
are tivc m.-va valuable minerals liitherto discovered. The 
blue s arietics, the Sapphire of the jeweller, are next in va- 
lue to the red. The yellow varieties, the Oriental Tiypaz 
of the jeweller, are of less value than the blue or true Sap- 
phire. 

The Aster las or Sfar-stone is a very beautiful variety, 
in which the colour is generaUy of a reddish violet, and the 
form a rhomboid, with truncated apices, which exhibit 
an opalescent lustre. If cut m aihoclmi^ or in the form 
of an ellipse, the summit of the ellipse being situated e.x- 
actly o> or the point corres|j(mding with the summit of the 
rhomboid, there will be prcxluced the appearance of a star 
with six rays, from which, when held in the sunshine, a 
bright yellowish light shoots forth, forming a beautiful con- 
trast to the rich violet-blue of tlie otlier part of the gem. 

Sapphire is no\v usually set with a foil of its own co- 
lour ; but it was formerly the practice, instead of a foil, to 
place under the gem the blue pait of a peacock’s fea- 
ther. 

A sapphire of ten carats weight, is considered to be 
worth iifty guineas. 

An oriental ruby of thirty-one carats weight, of perfect 
^l^alour, and without flaws, is considered as even more va. 

luablc 
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[Subtp, 2 . Sapphire*. 

luable/than a diamond of the same weight. It is usually 
sc?t with a foil ; but if peculiarly rich in colour, it is some- 
times set without a bottom or ajour^ that the stone may 
be seen through. 

Ill the construction of time-keepers, no stones have been 
found sufficiently hard for jewelling the holes, except the 
vuby and the diamond. 

It does not app€& that the ancients ever engraved fi- 
gures upon this mineral. All the engraved sapphires pre- 
served in collections, are of modern date ; and of these, 
one of the most beautiful is a red sapphire, or oriental 
mby, on which is cut the figure of Henry the Fourth of 
France. This gem was engraved by the celebrated ar- 
tist Coldere, and was in the collection of the late Duke of 
Orleans. 

Observations. 

1. Sapphire was first established as a distinct species, 
and separated from spinel, with which it had been con- 
founded, by Rome dc Lisle and Werner. 

2. Red sapphire and spinel ruby are sometimes con- 
founded together. The following characters will assist in 
discriminating them : 

Red sapphire shows in some specimens milky reflections ; 
it has generally a sensible tint of violet, when w'e place it 
near the eye, and look through it. 

Sphichvvihy docs not show the milky reflections, and 
when placed very near the eye, and looked through, shows 
only a j)ale rose-red colour. • 

3. The following are the names given to the different 
varieties of this mineral : 
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a. Blue sapphire. Trtie or orimtal sapphire. 

b. Crimson red Siipphire Oriental ruby. 

c. Vellow {^apphire. Oriental topaz. 
cl. Violet-blue sapphire. Oriental amethyst, 

e. Pearl-grey or bluish-grey sapphire. VermeiUe or 

Calcedonic ruby, ' 

f. Green sapphire. Oriental emerald or Oriental jyerU 
dot, 

g. White sapphire. LiiX sapphire^ 

4. Certain varieties of sapphire exhibit particular kinds 
of o|)alesccnce, and these have receilred the following deno- 
minations. 

(1.) Girasol sapphire. This variety exhibits a pale-red- 
dish and bluish reflection upon a transparent ground. 

(2.) Opalescent sapphire. This vaiiety shews a very 
bright jxvarly opalescence. 

(3.) Asteria sapphire or Star^IpneiMf^f 

5. The Kings of Pegu, Ava and Sllra, are reported t» 
possess ricli collections of oriental rubies. Tho finest ruby 
at present know n belongs to tlie King of Pegu. Tavernier 
states, that in the throne of the Great Mogul there were 
108 rubies, which, on an average, weighed from 100 to 200 
carats each. Probably many of these were garnets. Among 
the crown jewels of France, Uhere is a fine rhomboidal crys- 
tal of sapphire, of the weight of 166 carats. 

6. The best sapphires and rubies come from Ava and 
Pegu ; those of’ Ceylon are usually of a pale colour, and 
are often deteriorated by stains and streaks. The Euro- 
pean varieties of this gem are not esteemed by jewellers. 

7. W e may here remark, that the epithet Oriental, fre- 
quently applied to the finer kinds of gems, was adopted in 
consequence of its having been observed, tliat the hardest 
|i@^ous stones came from the East. 


Thiri 
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3, Emery, 


rtiira isuospecies, 

Emery. 

Schmiergel, 

Smirgel^ Ham, b. iL s. 156. Id, Brocli. t. ii. p. 

Smirgel, L?/£/. b. ii. 8.' 183. Id, Suck, 2, th. s. 298. Id, Bert, 
s. 427. Id, Mohs, b. i. s. 136.— Gorinclon granuleux^ Lucas, 
p. 260. Id, Brard, p. 111.— Emeril, Brong. t. i. p. 431.— 
Corinclon granulaire^ Hauy, Tabl. p. 30.— Schmirgel, Steffens, 
b. i. s. 21. Id, Hoff, b. i. s. 56l. Id, Haus, b. ii. s. 370.— 
Emery, Aikin, p. 187. 

Eictemal Characters, 

Its colour is int^iedj^te between greyish-black and 
bluish-grey. " 

It occurs massive and disseminated; and tlie massive is 
sometimes intermixed with other minerals. 

It sometimes occurs in fine granular distinct concre- 
tions. 

Its lustre is glistening, passing into glimmering, and is 
adamantine. 

The fracture is fine and small grained uneven ; some- 
times splintery. 

The fragments are indeterminate angular, and ratlier 
blunt-edged. 

Is slightly translucent on th^ edges. 

It is hard in a hi|^ degree ; scratches topaz. 

Is rather difficultly frangible. 

Spedfic gravity 4.0. 


Constituent 
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GE^fS. CORUNDUM. 


Constituent Parts. 


Alumina, 

• 

86.0 

Silic.il, 

- 

3.0 

Iron, 

- 

4.0 

Loss, 

- 

7.0 


^ 100 

According to for 1808. 

Gcoffrmtk Situation. 

We know only tlie geognoslic situation of the Saxon 
cmcrv, which occurs in l)eds of talc and steatite, along v. itli 
blende and calcareous spar, in primitive clayslatc. TWiu 
substance is to bo considered as bearing the same relation 
to sapphire that limestone does to calcareous spar ; hence 
emery, in a general view, may be conrfdeted? massive sap- 
phire. 

Geographic Situation. 

Europe . — It is found at Ochsenkopf near Schwartzen- 
berg, and Eibenstock in Saxony. Jersey and Guernsey 
are mentioned as localities of this sjK^cies ; but Dr Mac- 
Culloch, who examined these islands, could neither find itj, 
nor learn that it ever had been discovered there 

It occurs abundantly in tlic island of Naxos, in large 
}(X)sc masses, at the foot of primitive mountains, and also 
liit Smyrna. It is mentioned as a production of Parma in 
Italy, and of Honda, in the kingdom of Granada, in 
Spain. 

Asia. 


^ MacCuKoch, Geological TransacUons, vol. L p. J2. 
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[Suhsjh 3. Emery, 

^j>*/as;^Nc‘ar the town of Charlowa in the Altain Moun- 
tains. 

America . — Mexico and Peru. 

Use, 

It is used for polishing hard minerals and metals, and 
hence is an impoatant. article in the arts. Before using, 
it is ground into poiit^der of various degrees of fineness, ac- 
cording to the use that is intended to be made of it. The 
diff'erent kinds of powder are obtained, by repeatedly dif- 
fusing the ground emery in water, and allowing the water 
to settle a longer or shorter time, according as a fine or 
coarse jx)wder is wislied. It is used with water for polish- 
ing stemes ; but with oil for polishing metals. 


Observations,^ 

1 . The name Emeiw technical imiKin, and was 

long applied* to all those hard substances emploj ed in the 
polishing of gems and other hard minerals : Such as fine 
granular garnet, named Red Emery; actynolitc and 
quart/, mixed with iron-glance and other oxides of iron. 
These mixtures were at one time considered as simple mi- 
nerals, and when the iron \vas the predominating ingredi- 
ent, were placed along with the ores of iron, but under the 
name hhnery. To obviate this in’egularity, Werner re- 
stricted the name Emery to the present species, which has 
all the characters of a good emery, and is well mai*ked as 
a distinct mineial. 

2. Some veij htod ores of hon, found in Sw’cden, wliich 
are used as emexy, ai’e probably intermixed with true 
emery. 

Fourth 
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Fourth Stibspecks. 

Corundum. 

Korund & Deniaiit-Spath, Werner, 

Korimd, Wul s. 237.^ — Adatnaiitine«s|)ar^ voL i. p. 335.—^ 

Demant-spathj Evim, b. i. s. Q. & ft. iii. s. 229 — Spate acla- 
niantino. Nap. p. 223 — Corindon^ loam. t. ii. p. 356. — Le 
spath adamantine^ Brock. t.i. p. 356.— Corindon, Hauy, t, iii. 
p. 1. — Imperfect Corundum, GremUe & Bournm, Phil. Trans* 
179s and 1802.— Korund & Demant^spatb, Bcuss, b. ii. th. 2. 
s. 16, & 12. Id. Lud. b. i. p. 103. Id. Suck. Ir th. s. 439. Id. 
Bert. s. 290. Id. Mohs, b. i. s. 112, & 120. — Corindon hai-mo- 
phai\e transliicide, & Corindon harmophaiu^^lli^quc, Lucas, 
p. 259, & 260. — Corindon adamantine, & adaiiian- 

tine noiratre, Brong. t i. p. 429, 430.— CdrMdftli fitonophane, 
Brctrcf, p. 1 1 u.'— Coriiiclon tiarmopkonat Many, Tab 

Comparat. p. 30. — Korund, & Demant-spath,* Steffens, b. i 
s. 17, & 19- Lh Hoff. b. i. s. 565, & 572. — Demant*spath, 
Hans, Handb. b. ii. s. 368.— Common Corundum, Aikin, 
p.dS7. 

Eobiernal Characters. 

Its colour is greenish-white, of various degrees of in- 
tensity, which passes into light greenish-grey, and even 
into mountain-green, asparagus-green, Berlin-blue, and 
gaspre-blue ; it is sometimes also pearl-grey, whicli passes in- 
tb flesh-red, cochineal-red, crimson-red, and hair-brown. 
The green, ^blue, and red colours are generally muddy, and 
inclining to grey. . 

When cut in a semicircular form, it often presents an 
bplescent star of six rays. 


It 
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It occurs massive, disseminated, in rolled pieces, and 
crystallized. Its principal crystallizations are the follow^ 
ing: 

1. Equiangular six-sided prism. 

2. Same prism, having its alternate angles truncated. 

3. Same prism, having its terminal edges and alternate 
angles truncated. 

4. When the triinCations on the angles of N® 2. in- 
crease very much in Magnitude, there is formed a threc- 
plancd aciimination, in which the acuminating planes are 
set on the alternate lateral edges of the prism. 

5. When the truncations on the edges increase very 

much, a six-planed aciimination is formed ; and when the 
prism becomes very short, or disappears, there is formed 
a simple six-sided pyramid ; and if the prism is acumina- ' 
ted on both e^^^ities, a double six-sided pyramid ; and 
in both cas^ ine' summils of the p^ainids are trunca- 
ted. . 

Tlie crystals are middle-sized. 

Externally, they arc dull and rough. 

It shews a tendency to straight lamellar concretions. 

The lustre of thp cleavage and fracture is shining and 
glistening, and is either vitreous inclining to resinous, or 
pearly inclining to adamantine. 

The cleavage is perfect, and in the direction of the 
planes of a rhomlxjid of 86" 4', or is parallel with the ter- 
minal planes of the prism. 

The fracture is small and imperfect conchoidal, and 
sometimes uneven. 

The fragmei|ts are indeterminate angular, and shaq>- 
edgeil. 

It alternates from strongly translucent to translucent ofli ; 
the edges, and it refracts double. 


It 
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It is eo hard as to scratch quartz ; but is softer than 
sapphire. 

It is rather rcasily frangible. 

Specific gTavity, 3.710, Klaproth, — S.87S, Ilaiiy , — 
875, Bournon, 3.876, Leonhard, 

Chemkal Character, 

It is infusible without additic^ before the blowpipe. 


Commumt Parts. 


Corundum of 

the Carnatic. 

Of Malabar. 

Diamond spar, or 
Corundum of China. 

Diamond .^par, 
Etencn'ji^o. 

Alumina, 91.0 

. 86.5 

84.0 

92.0 

Silica, 6.0 

- 7.0 

6.50 

4.8 

Iron, 1.5 

1 

b 

7.50 

‘i.4 

Loss, 2.5 

2.5 

2 .-I',;. 

0.8 

100 

100 

Chenevix. 

locT 

Klapr^,'- 

Vuuqudtn, 
J. dePliys. 
t.74.p.465 


Gcognostw and Geographic Sit it af ions, 

Europe , — lied and blue corundum occur in dolomite in 
St Gothard; in mica-slate in Italy; in magnetic ironstone 
in Sweden ; in nests of mica and felspar, which are con- 
tained in beds of greenstone porphyry subordinate to gneiss 
in Mount Rosa ; and at Etenengo, near Mozzo, in the dis- 
i^ct of Sessia in Piedmont, in a granitic rock of felspar and 
silver-white mica. 

Asia , — In the Carnatic, and on the coast of Malabar, it 
is imbedded in a rock com]:x>sed of felspar, fibrolite, quartz, 
^IM^blende, and mica, and is somej^es accompanied vnth 

pistacite. 
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[^u6«p. 4f. dorwndum, 

pistacite, talc, garnet, and zircon. It is also found very 
abundantly in the neighbourhood' of Canton in China. 

Use. 

In its powdered ^tate, it has long been used by tlie ar- 
tists of India and China for cutting and polishing pre- 
cious stones; but, although it will in some degree act 
upon the diamond, not sufficiently hard to bring out 
tlie fine lustre of that gem in a degree comparable to that 
whicli is eff'ected by European agists with diamond pow- 
der. The Chinese also use it for polishing steel. Euro- 
pc'iin artists consider it superior to emery for the cutting 
ol‘ seals and precious stones ; but for minute engraving it is 
much inferior to diamond-powder. Some authors say that 
the ChiiU'se use it as an ingredient in their porcelain ; but 
this opinion is in question by late travellers. 

Observations. 

■5 ■ 

This mineral was known to Woodward, who mentions it 
under the name Corivindum. In the year 1768, Mr Ber- 
ry, an eminent seal-engraver in Edinburgh, received a box 
of it from Madras.* He showed it to Dr Black, who exa- 
mined and pointed it out as a distinct and new mineral. 


8. Prismatic 
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S; CORUNDUM. 

i 3. Prismatic Corundum or Chrysoberyl 

Krysoberyll, Wemer, 

Cymophane, Hmy. ^ 

Prismatisclier Corund, Mohs. 

Chrysolidius colores reflectens varies; Chrysoberyllus, Wall 
t i. p. 2l6. — Krisoberill, Wid. s. 246. //d. Kirw. vol. i. p. 261. 
Id. Estner, b. ii. s. 6S. Jd. Einm. h. i. s. 19 . — Crisoberillo, 
Nap. p. 134.— Chrysopal, Lam. t. ii. p. 244.— Lc Chrysoboril, 
Brock, t. i. s. 167 .— Cyinophane, t. ii. p. 491- — Cbry- 

soberyll, Reuss, b. ii. s. 48. Id. Lud. h. i. s. 60. Jd. Mohs, 
b. i. s. 42. — Cymophane, Lucas, p. 41. Id. Brong, t. i. p. 425. 
Id. Brard, p. 111 . Id. Haupy Tabl. p. 30. — Krysoberyll, 
Steffens, b. i. s. 12. Id. Hoff. b. i. s. 424.— ChrysoberyllT 
Haus. b. i. s. 358. — Cymophane, Aikin, p. 188 . ; 

Kocternal Characters. 

Its chief colour is asparagus-green : whicli passes on the 
one side into apple-given, mountain-green, and greenish- 
white; on the other side, through light-olive and oil-gieen, 
into light yellowish-grey, whicli inclines strongly to brown, 
and even passes to reddish-brown. 

It often exhibits a milk-white opalescence "f, which ap- 
pears in general to float in the interior of the mineral. 

It 

■ , ' ' ' ' - I - -11 . - 

* The name Chryaoberyl is derive^ from the Greek, (from gold, 

goU-yeUow Beryl), but in ancient times was applied to a yellow variety of 
Beryl. The mineral which at present bears this name, was only first known 
in modem times. 

It is said that the ^lescence does not ahfsys occur. 
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It occurs in blunt angular rolled pieces, that sometimes 
approach to the cubic form. 

It is seldom found crystalliz^. 

The primitive form is a prism of 104® 4l'. The most 
frequent secondary forms are the following : 

1. Short and broad six-sided prism, or thick table. 

Fig. 28. PI. 2. 

2. Very short broad six-sided prism or table, acu- 

minated on both ends with six planes, set on the 

lateral planer and the^ices truncated. Fig. 29. 
PI. 2, ' ^ 

The crystals are small. 

The surface of the rolled pieces is intermediate between 
rough and'smooth, and is glistening. 

Externally the crystals are shining ; internally splendent, 
and the lustre is intermediate between resinous and vitre- 
ous, but more inclining to the firsfc: 

The cleavage is observable only in the direction of the 
smaller diagonal of the prism. 

The fracture is perfect conchoidal. 

The fragments are indeterminate anguku*, and sharp- 
edged. 

It is semitransparent, sometimes inclining to transparent, 
and refracts double. 

It scratches topaz, but docs not alFect sapphire. 

It is brittle. 

It is rather easily frangible. 

Specific gravity, 3.720, llVmrr.— 3.710, Klaproth,'^ 
3.7961, //rtt/y.— 3.8, Lucas,* 


VoL. I. 


E 


CdnstHue'nt 
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Constituent Parts. 


Alumina, 

71.5 

Silifea, - 

18.0 

Lime, * - 

'6.0 

Oxide of Iron, 

1.5 

Loss, 

3.0 


100 

Accordilig to b. i. s. 102. 

CherrmMjCh^^ 

Biefore the blowpipe it is infusible without addition^ ( Le^ 
lievre. ) 

Geognostk and Geographic Sitmitims. 

It occurs in Brazil^ in alluvial soil with topaz^ or in 
sandstone with dianuxoidi' and at Iladdam, on Connecticut 
Hiver, in the United States, in granite, along with garnets, 
beryl, and tourmaline 

It is found in the island of Ceylon, in the beds of rivers, 
along with sapj^ires, rubies and tourmalines. 

Uses. 

This fine geiii was formerly much less prized than it is 
at present. When cut and polished, it is not inferior in 
brilliancy and beauty to other gems of the same colour, 
1^ of much greater value. The larger stones are cut 
necklaces and ring-stones, and set cither with or with- 
out diamonds; the smaller &ncs are made into circular 
ear-drops, and set round with deep-coloured gems. The 

opalescent 

— . ... y- . ■ , ■ , 1- 

^ Cleaveland'f Mineralogy, p. 104. 
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opalescent varieties are cut as ring-stones, and 

are very much esteemed. 

The Brazilian variety is better fitted for the purpose of 
the jeweller than the North American^ 

Observations, 

1. Rolled pii^jCes pt^'^bbles of chrysoberyl might be con- 

founded with pdi>bl^ sapphire ; but their green colour, 
milk or bluish ' frequent cubic form, 

rough and gUstenii^^^urfiu;ej||^^ inferior hardness, distin- 
guish them sufficiently from utii mineral. The crystallized 
varieties are distinguished from crystallized sapphire by^oo- 
lour and surface. 

2. It was first established as a distinct species by Wer* 
)icr, in the Bergniannisches Journal, 3 Jahrg. 2. B. 54. 


Genus IV.— ANDALUSITE. 

/ 

Tuis genus contains one species, viz. Frisinatic Anda- 
Uisitc. 


E ‘4 . 


1. Piismatic 
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1. Prismatip Andalusite. 

Ptismatischcr Andalusit, Molis. 

■This species contuius lwo subspecies, viz. Common An« 
flalusite and Saussurite. 


First Subspecies. 

Common Ah^ta^^ 

Andabwb Werner. 

Feldspatli Apyre, Haiiy. 

Spaidt adamantiii d*uir rouge violet, Botimon, Journ. de Phys^ 
1799^ P- 4 j 53. — Andalusit, La Meth Id. An 6. p. Id. 
Reuss, b. iv. s. 1 35.<— Foretzer Feldspath, Suck. If Abh* s. 
—•Andalusit, Mohs, b. i. s. 423. Id. Karsten, Tabel. s. 4(). Id. 
Leonhard, Tabel. s. I®., . /d. Brong. t. i. p. 36Wi^Feld8path 
apyre, Haih/, Tabl. Micaphilit, Brum^, in MolVs 

Ann. 3. 2. 2.94. — AndidUsit, Steffens, b. i. s. 455, Id. Hoff. 
b. ii. s. 291 . Id. Lenz, b.i. s.’484. Id. Ohen, b.*i. s. 317- Id. 
Haus. h. ii. s. 50(>. Id. Aikin, p. 187. 

External Characters. 

Its colour is flesh-red, vdiich sometimes' inclines to pearl- 
grey. 

It occurs massive, and crystallized in slightly oblique four- 
sided prisms, in which the terminal angles and lateral edge?* 
are sometimes truncated. 

^]^e crystals are seldom large, generally middle-sized or 
and almost always imbedded. 

TPhe principal fracture is sliining, in a low degree ; the 
m>ss fixture glistening, and the lustre is vitreous. 

Th^ cleavage is.^^etoi*minatc diagonal. 

1|acture is^meven. 

Tlie fragmenls are indeterminate angukr. 


It. 
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It is feebly translucent. 

It scratches quartz, but is sbfter than topaz *. 

It is rather easily frangible. 

Specific gravity, 3.050, Romi de £tsle. — 3.074, Guyton. 
3.165, 3.127, Von FoitA.— 3.2, Mohs. 

r Gjfb^siical Character.^. 

It becomes before the blow-pipe, but does not 

melt. The andalusite of Her^au was exposed by Bucholz 
for an hour and a half to al^perature equal to that of 
melting silver, when its coloiu* was changed, its lusti^ al- 
most destroyed, but it appeared to liave increased in l^d- 
ness and brittleness. 


Constituent Parts, 


Silica, 

32 

29.12 

Alumina, 

fiS: 

51.07 

Pota§h, 

8 


Oxide of Iron, 

o 

7.83 


94 

88.02 


Vanquelin. 

Guyton. 


Geognostic Situation, 

It occurs in gneiss, micarsJate, and clay-slate ; also in 
veins that traverse gri^te or gneiss, either along witli fcl- 
s^par, or with felspar, qhartz, riiica, and schorl. 

Geographic 

* Herr Von Voith says, that he found the schorl of Horlberge, the stea- 
tite in gneiss near Werneberg, and the anda||{titc of Herzogau, so wft in 
their original rcposiiorleSi ttUM bo Wl^ld them between, the 

and cut them with a kidfe, but that they became veiy hard dh expoiute to 
ihcair* 
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Geographic Situation. 

Europe . — It occurs in gneiss in Aberdeenshire ; in gra- 
nite in Banffshire ; •in mim-slate in the Kland of Unst ; 
Dartmoor in Devonshire ; also in micarslate on the north- 
east side of Douce Mountain, in the cotinty of Wicklow ; 
and at Eillcny^ in tlie county of Dublbt where it was first 
noticed by my friend Dr Blake 

On tlie Continent it was first found hn the province of 
Andalusia or Castile ; afteraards by» Count de Boumon at 
Irabert, near Montbrison in Tbrez, in a vein of felspar tra- 
verang granite. It also occurs in veins in gneiss near Her- 
z(^u, in the Upper Palatinate ; Syser Alp in Tyrol ; and in 
gneiss near Bodeiimms in Bavaria. In the Fichtelgebii*gc, 
and at Braunsdorf, near Freyberg in Saxony, it occurs im- 
bedded in luica-slate. 

America . — At Rea^Nd in Maine, United States, in 
granite 


Ohaervatwnff. 

1. It is distinguished by Hs colour, external sJiape, frac- 
ture, hardness, and weight It has been confounded witli 
Fchpar; but it is distinguished from that mineral by its 
greater hardness, and weight, and its infusibility. Its clea- 
vage, and inferior specific gravity, distinguish it from Co- 
mndum. 

S. The finest specim^^ of i[^l||alusite are found in the 
^^jmser Alp. 

Second 


* Minenlqll^^af Dublin, p. 4 ^ 

t ClffttfelanA lihieralogf, p. 
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[Svhap, 8 * Saussurite, 


Second Subspecies, 

Saussurite 

Magerer nephrite* Reuss, b. ii. s. 192 .— Jade, Saussure, Vo3age 
— ^Jade tenace, Ha^, t iv. p. 368. — Jade de Saussure, Brong 
t. i. p. J^st. Tabel. s. 34. — Feldspath te- 

nace. Hang, TebL^jp^ 56U-8aussurite, Theodore de Saussure, 
Journal dee MineSj n. cxi, p. 205. Id, Steffens, b. i. s. 451.— 
Variolit> Hoff, b. ii. s. 838.--iSaussurit. Lenz, b. i. s. 507* Id. 
Oken, b. i. s. 332. Id. Haus, b. ii. s. 537- Id. Atkin, p. 234. 

Ecctcrml Clmracters, 

Its colours arc white^ green ; it passes from 

greyish-white into greenisli-white, greenish-grey, bluish- 
grey, and mountain-gr^n ; and iK)i|||etiincs it occurs smoke- 
grey and pearl-grey. 

It occurs massive, disseminated, imd in rolled pieces. 
Internally it is dull, or feebly glimmering. 

The cleavage is imperfect, i^nd aj>pareiilly twofold, and 
slightly oblique ? 

The fracture i^pilintcry. 

It breaks into very sharp-edged pieces. 

It is fmntly translucent on the edges. 

It is very difRcultly frangible. 

It is hard ; accordin|; to Saipsurc it bcratches quartz. 

It is meagre to the feel. 

Specific gravity, 8.200, Klaproth. 3.310, 3.319, Saas^ 
sure. 


Chmkal Charactifi- 

Before die blowpipe it melts on Uic edges and anj^es, but 
is not entirely melted. 


Constituent 
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Constituent Parts. 


Silica, 

'44.00 

49.00 

Alumina, ^ - 

30.00 

24 00 

Lime, 

4.00 

10.50 

MagiiC'jia, 

- 

3.75 

Natron, 

6.00 

5.50 

Potash, 

’ 0.26. 


Iron, 

12:60. 

6.50 

Manganese, 

0.05 



96.80 

99.25 

Saussure, Joum. des 

Klaproth, Beit 

Mines, n. 

cxi. p.217. 

b. iv. s. 278. 


Gcoffnostic and Geogi^aphic Situations. 

It occurs at the foot of Mount Rosa. Rolled pieces 
are found at ilic mouth of tJie 11 juss ; and large bl(x;k^, 
cont.'uning diallagc, abound in the Pays de Vaud. Roll- 
ed masses arc scattered on the shores of the Lake of Ge- 
neva; and tlie well-known rock from Corsica, named 
Verde di Coi'ska^ is a compound of diallage and saussuritc. 
It is also found in Norway, Finland, Italy, France, and 
Savoy. 


Ohservatims. 

The older Saussure, ^lio particularly described 
tips mineral, was of opinion thax it belonged to the mag- 
nesian class, and arranged it in the system under the 
name Jade. Saussure the Younger, after a careful exa- 
mination and analytis, Ibund that it could not be arran- 
ged with jade, but formed a distinct species, to which he 
gm ^ nom Setumrite. Hi^ des^bed it under the 

nmuc 
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[Subip, S. Saussurite* 

name Feldspath tenace, and Werner arranges it with the 
feldspars ; but its great hardness, and high specific gravity, 
induce me to retain it as a distinct mineral, and from its affi*. 
nity with andalusite, to place it beside that species, 


m 


ixzNus V.^OPAZ. 

Tins genus contains but one species, viz. Prismatic 
paz. 

-j: . • i 

Prismatic Topaz. 

Prismatischer Tojpai^^oks. 

The species contains three subsp^es, viz. Common To- 
paz, Schorlite, and Physalite or Pyrophysalite. 

First Suisjpedes. 

Common Topaz *. 

K^opaz, Wenicr. 

Chrysolithus, Plin. Hist Nat. 1. xxxvii. 9.— Topazius octaedri- 
cus prismaticiis, JFall, t. i. p. 251. — Topaze du Brezili Rome 
de Lisle, t. ii. p. Saxe, /rf. p. 260. — Topaz, 

JVern. Cronst p. 97. Td, Wid. p. 267.-^Occidental Topaz, 
Kirw, vol. i. p. 254, — ^Topaz, Estner, b. ii. s. 98. Id. Emm. 
b. i. s. 374.— .Topazio, Nap.*^. 136.— Topaze du Brezil, dc 
Saxe, et de Siherie, Lam. t ii. p. a#4. , Id. Broch. t. i. p. 212. 

Id. 


• The^name Topaz is dertvfd ftom Topaxos, a small Island in the Red 
8ca, where, it is said, the Romans used to collect their topaz, which is the 
Oiiysolite of the modems. 
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/(/. t. ii. p. 504-— -Topoz^ jRetm, b. ii. di. ii. s. 40. Id, 
Lud. b. i. s. 68. Id, Suck. Ir th. s. 45.5. Id. Bert. s. 294. Id, 
Mohs, b. i. 1^ 27* Id. Hah. s. 54. Id. Lucas, a. 43. Id. Broiig. 
t. i. p. 419. Id. Brard, p. II6. Id. Kid, vol. i. p. 145. Id. 
Hduy, Tabl. p. I 7 . Id. Steffens, b. i. s. 33. Id. Hoff. b. i. 
s. 377 — ^Edler Topaz^ Haus. Handb. h , ii. 9. 649. — ^Topaz, 
Atkin, p. 147. 

Ecvterrud Charaetkf^ 

Its principal colour is wme>yellow, which occurs of all 
degrees of intensity. 

pale wine-yellow passes into yellowish-wrhite, grey- 
gi*eenlsli-wliitc, mountain-green, and celaiidiiie- 

green. 

The dark wine-yellow passes from orange-yellow through 
cherry-red into violet-blue *. 

It seldom occurs massive, composed of coai’se and small 
granular concrction% disseminated, and in rolled pieces ; 
most fretiuently crystallized. 

Its primitive form is an oblique prism of 124" 9,9!. 

The following arc the principal varieties of the prism. 

1. Oblique four-sided prism, rather acutely acuminated 

by four planes, which are set on the lateral planes. 

2. N"l. in which the acuter lat<^ edges arc bevelled ; 

or it may be \iewed as an eight-sided prism, in 
which two and two lateral planes meet under ob- 
tuse angles. Fig. 30. PL 2. 

3. N" 1, & S., with H^oubft acumination ; the planes 

of the second acumination set on those of the 
first. 

4. N" 9. 


* Th9 vipllUlilue is very fwoof of may be mcn- 

tioned, tet der KiiU of Viea^ Uie proprietor of otae of the most 

beautiftil and iftplnietive cabinets in which has been ezcellently 

described by Mohs« paid 1500 ducats for a single speefmen of violet-blue co- 
loured topaii«iiiYld» Von MoU’s||fbemeridcn. 
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1, Common Topat, 

4. N® 2. with a tri|)||tacumination ; in which the 

planes of the onie always rest on those of the 
others. • 

5. 2. in which tlie angles on the acute edges, and 

the sumniks of the acuiniiiations, are truncated^ 
Fig. 2. 

6 . 4. in angles on the acute and obtuse 

edges are Fig. 32. PI. 2. 

7. N*l,&2., in which die Huinmiis of the acumina- 

tions arc truncated. 

8. The preceding figure, in which the angles 

by the obtuse lateral edges and the acumi^i^g 
planes, are’bevelled. 

9 . The bevelling edges of 8. truncated. 

10. The preceding figure, in which the edges formed 
by die truncating planes ^ die bevclment with 
the surrounding planes, a^:^ncated. 

11. M®2, in which the terminal planes are bevelled, 

and the bevelling planes set on the acute lateral 
edges. ' M; ■ 

12. The preceding figure, in which the angles formed 
by the prope]|^:edge of the bevelinent are bevel- 
hd. Fig;^Pl. 2. 

The crystals are imddle sized, small and very small ; very 
seldom large; and are generally superimposed. 

The lateral planes of the olystals are lon^tudinally 
streaked ; but the acuminating and bevelling planes are 
sinoodi ; the terminal planes rough 

The 

, I ll I , 

• The BiifOiiii ana m chan ths 

Saxons nirtbcr, tlie RtsEiliitt 

tniDcatioM I the Slherlan, on tiWkohtiuyi ia uauaUy hei^M» 
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The massive varieties occur^in coarse and small granular 
distinct concretions. 

Externally' it is splendent; internally, splendent and vi- 
treous. 

The cleavage is perfect, and perpendicular to the axis of 
the prism. 

The fracture is small and perfect conchmdal. 

The fragments are indeterminate angular and <‘harp- 
fdged, and sonietiir os tabular. 

It alternate^ from transparent to semitransparent ; and it 
refracts dou «le. 

It is harder than quartz or emerald ; but softer than co- 

rundum. 

It is easily frangible. 

Specific gravity 3.464 to 3.556, Wermr. — 3.556 le 
3.564, — 3.540 to 3.576, JCarsten.’^.532 to 3.641^ 

Lowry.-^Aj 3.6, Jfofo. 


Chemical Characters. 

Saxon topaz in a gei|tle heat becomes white*, but a 
.strong heat deprives it 6f lustre and transparency ; the 
Brazilian, on the contjary, by exposure to a high tempe- 
rature, burns rose-red -f-, and in a still higher violet- blue. 
Before the blowpipe it is infusible, but exposed to a stream 
nf oxygen gas it soon melts into a porccllanous bead. It is 
fusible with borax, but alkali h^s little effect on it. 


Physical 


* When thus altered,, the laxon topaz is sometiinel imposed on the ig.> 
tiorant for diamond. 

t 'fopai <t!ms i^tefed,i8cutaiid'«aUbyjewe^ uflfir the name of 
BracUteik rut^ end Me spinel. 
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Physical Cha^racters. 

The topaz of Brazil, Siberia, Mucla in •Asia Minor, 
and Saxony, when heated, exhibits at one extremity posi- 
tive, and at the other negative electricity. It also becx)mes 
electrical by friction, and retains this property for a consi- 
derable time, sometimes more tlian twenty-four hours. 



Constituent Parts. 



Brazilian Topaz. 

Saxon Topaz. 

Saxos TopazEa 

Alumina, 

58.38 

57.45 

59. 

r^llica, 

34.01 

34.24 

85 

Fluoric acid. 

.7.79 

7.75 

5 


100.18 

99.44 

99 


Bi }\':cUuSj Afhand- BcruTms, id. Klap. b.4. s. 160. 
lingar, vol. iv. 
p. 9SjG, 

Gcoff)w,stic Situatiwi. 

Topaz occurs in many different rocks and mineral rcpo« 
sitovics. It forms an essential constituent part of a particu- 
lar mountahi-rock, which is an aggregate of topaz, quartz, 
and schorl, and is nained‘^qp«Jcr-roeA:. The rock is coinposed 
of large and snuill globular and angular concretions, having 
a slaty structure ; and between tlie concretions there are fre- 
f[Uently drusy cavities lined with ciystals of topaz, quaitz, 
schorl, and lithomarge. At first sight it appears to be an 
aggregation of ^fragments, but a particular examination con- 
\inccs us that all ihe remarkable exhibits ai’e 

cfi'ects <^staUizatioQ. Tofjaz (K‘curs hi drusy cavities in 
granite, along with beryl and rock-crystal > also in veins, 

wlticU 
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which traverse primitive rocks, as granite, Mhere it is as- 
sociated with beryl, rock-ciy^stfij^^d iron- ochre, or mica-slate 
and gneiss, where it is accomp^^ with tinstone, arsenical 
pyrites, sometimes Qopper-pyrites, apatite, fluor-spar, quartz, 
and steatite. It has been also discovered in nests, in tran- 
sition clay-slate, along with red-colouredcquartz, brown-spar, 
and selenite or gypseous spar ; in chlorite-slate, associated 
with lithomarge and quartz; and it is found in rolled pieces 
and crystals in alluvial soil* 

Geographic 

occurs in large crystals, and Polled masses, 
alluvial soil, in the griUhite and gneiss districts of 
Mar and Cairngorm, in the uppept v^arts of Aberdeen- 
shire * ; and in veins, along witli tinstone, in clay-slate, at 
St Anne\ in Cornwall ; also in St MichacFs Mount, and 
at Trevaunance, in djie same county* Upon the Continent 
of Europe, it appears most abundantly in topaz-rock at 
Schneckenstrin j' also in veins that traverse gneiss, along 
with tinstone, fluor-spar, and arsenical pyrites, at Ehren- 
friedersdorif; and in rd^ped or angular pieces, and some- 
times in crystals of a mountfidn-green colour, in alluvial 
soil, at Eibenstock in Saxony ; it also occurs at Zinnwald 
and Geyer in the same country ; ai Schlakenwalde and 
Zinnw^ in Bohemia, it occurs in veins that traverse gneiss, 
along wkh tinstone, fluor-spar, copper-pyrites, and litlu)- 
marge. It has been foupd at I^irschberg, and other places 
m Silesia, and at the Hdllengraben, at Werff;n in Salzburg, 
in nests in transition clay-slate. 

4sia , — It occurs both in the Altain ^d Uralian moun- 
tains. In thd:^^j|i^,ran^^ banks of the 

river 


* Vid. Transactions, tob^ jr 445,-^.452. 
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river Tom ; and in the mountain Adon-Tschelon, along 
with beryl, quartz, schdilf ^fluor-spar, and lithomarge. 
About twenty-five leagues north of Catharinenburg in 
the Uralian range, it is found in considerable quantity in 
a kind of granite, resembling that variety known under 
the name of GraphS; Granite. There, it is said to occur 
in drusy cavities, along with rock-crystal and beryl. It 
has been discovered in loose crystals in Kamschatka ; and 
it is said also along with rock-crystal, common quartz, 
&C. in the river Poyk in Caucasus. The beautifui rose- 
red variety was discovered at Mukla, in Asia Minor, by 
an intelligent traveller, our countryman Mr Hawkins. 'In 
Ceylon, Pegu, Hawkesbury river in New Holland, and 
Cape Barren Island in Basses Straits, it occurs in alluvial 
soil. 

America . — The topazes of Brazil, so much, esteemed in 
trade, are dug in the di^rict of Vill^Rica. The higher 
parts of the country arc of sandstone, which is sometimes 
flexible, (this is the well known flexible mndsUme of Brazil,) 
owing to intemixed chlorite ; but in the lower, the prevail- 
ing rock is chlorite-slate. The t£|ikzes are found in nests 
in this slate, and are generally {is.sociated with litliomarge, 
loose granular quartz,aiid rock-crystal; and occasitmally they 
are included in the rock-crystal *. Crystals of topaz twelve 
inches long, and from four to six inches thick, are met with 
in these cavities. They arc also found in the allu^ium of 
the country. In the National Museum in Paris, thei’C is a 
large rock-crystal, containing red-coloured topazes fi^om 
Brazil. 

LWs* 

. nr , a til t ... - — 

* It is Sttid;^ Mr Mawe; the blue topat df Brazil occur! in tbs 
^ame sandstone rock as that wl^ the diamobd. 
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Uses* 

1. This gem is much prized by jewellers. The follow- 
ing kinds are 'known in conunerce. 

^a. Saxon. The colours are yellow, and generally pale 
wine-yellow. When cut, they frequcHitly have a lustre 
equal to the Brazilian, but are not so much esteemed. 

& Bohemian are found in the tin mines of that country ; 
are small, deficient in transparency ; the only colours are 
grey or muddy white ; and hence they are not esteemed. 

c. Aqua-marine, Under this name ai-e included the 
n^ntain-green varieties of t^paz found in tlie alluvial 
rocks of Eibenstock, in veins and drusy cavities in Siberia, 
and, we may add, in alluvial soil, in the upper parts of 
Aberdeenshire. They are not so highly valued as the Bra- 
zilian* 

d. ^eUotv Brazilum Topaz, The most esteemed have 
a deep and pure yellow colour. The yellow topazes of 
Brazil are at present the most highly valued by jewel- 
lers. 

e. Blue Brazilian — ^named also Brazilian sap- 

phire. This beautiful gem is rare, and sells at a high price. 
It has been foimd to vary in size from a few carats to three 
ounces and upwards. 

White Topaz qf Brazil. This variety, which is of a 
grcyidi or snow-white colour, is known in Brazil under the 
name minas novas. It generally occurs of small size, and 
is used in circular car-rings, or is set round yellow to- 
pazes. 

g. Taiwrim Topaz^ Is of a pale-blue colour, and is also 
esteemed. 

2. This -^'Imich prized by the ancients. In proof 
of this, it qiay w mentionei^ lilt Cleqpatni^res6nted a 

fine 



OUD.l. CEM.J SP.l. PEISMATIC TOPAZ. 

{Subap, 1 , Common Topau 

fine Stone of this kind to Antony ; and that Ovid adonis 
the chariot of the sun witfatk. JFigures are sonielimcb en- 
graved on it ; and these, when well executed, are very 
highly valued. In the National Museum in Paris, tliere is 
a superb Indian Bacchus engraved on topaz. In the cahi- 
net Emperoi* of Russia there are several fine engra- 

ved tojiazes; and the King of Spain had in his possession a 
Brazilian topaz, on which was admb*ably engraved the por- 
traits of Philip II. and Don Carlos. 

3. Other minerals are sometimes sold for topaz, as yel- 
low-coloured Rock-crystal, in this country named Cairru 
gorm-stone^ from the place %^here it is found, or Scots to^ 
paz *. Even very fine varieties of Calcedony and Came- 
lian, when well cut and set, have been imposed on the ig- 
norant as topaz. 

4. Coarse kinds of topaz are pounded and used as a 
kind of emery in cutting hard minerals. — Lastly, it may 
be mentioned, that topaz* was formerly kept in the apo. 
thccarics shops, and sold as a powerful antidote against 
madness. 


Ohservattms, 

1. Topaz may in general be distinguished from all other 

minerals, by the rhomboidal base of its crystals, straight 
foliated cross cleavage, and longitudinal streaked lateral 
planes. ^ 

2. It cannot readily be confounded ^vith ycUow-coloured 
Sapphire^ because sapphire is harder and heavier, and does 
not, like the greater number of topazes, become electric by 

VoL, I. F* healing: 

- ^ ■ rr- - 

« The laige mass of jpelldwi^^iattparent stonejjj|to preset \cd lu the 
collection ©f HH Sta4tliolder nwne is hut a fragiLeDt ^ 

rcK k*crybtal> 
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heating : Nor can wc mhtalvc red topaz for Spinel^ because 
spinel is harder, refracts only si^le, vhcreas topaz refracts 
double; and^ spinel does not become electric by heating, as 
is the case with topaz : And green-colourcd topaz is readi- 
ly distingiushed fmm Beryls by the following characters : 
It does not exhibit cleavages parallel with the lateral 
planes, as is the case with beryl ; its prism has a rromboi- 
dal base, which is not the case with the prism of bcr}l ; and 
its specific gravity is 3.6, but that of beryl only 8.7. 

3. When colour was considered as affording the most 
certain means of distinguishing tlie precious stones from 
each other, many different minerals^ were associated with 
the topaz, and vai’ieties of tqpaz were described as distinct 
species ; as appears from the following tables : 


1 . 


Mmeroils which have been 

I, Yellowish-white sapphire, 

8. Zircon, 

8. Chrysolite, 

4. Yellowish beryl, 

5. Yellowish rock-crystal, 

6. Clove-brown and brown- 

ish-black rock-crystal, 

7. Yellow fluor-spar. 


confounded with Topaz, 

Oriental topaz. 

Hyaline topaz, and yellow- 
ish-red topaz ♦. 
Yellowish-green topaz f. 
Siberian topaz. 

Bohemian, Scotch, or Occi 
dental topaz. 

Smoke topaz. 

False topaz. 


« WiaLc4H.17^«.i.p.8SS. 
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Names given to particular varieties of Topaz. 


1. Mountain-green topaz, 
S. Blue topaz, 

3. Yellow topaz. 


4. Wine-yellow, j 

red topaz, 

5. Red topaz, 

6. Yellowish-green topaz. 


Aqua-marine. 

Sapphire. 

Chrysoprase, Baillmy Cat 
p. 137. 

Rubicelle. 

Brazilian or Balais ruby. 
Saxon chrysolite. 


4. In the collection of minerals in the Museum of Natu- 
ral History^at Paris, there is a Brazilian topaz which 
weighs 4 ounces and a quarter, and is the largest spied- 
men in that great national repO|i^ory. In the upperjparts 
of Aberdeenshhe, much heavier and larger specimens of 
real topaz hijve been found. In the first yolume of the 
Wernerian Memoirs, we find mentioned a s^dmen weigh- 
ing 1 pound 3 ounces 8 drams 8^ grains, troy weight, 
from Aberdeenshire ; and we understand that larger masses 
have been since discovered. 


Fg 


Sikbnd 
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iseconu '^^mspecies, 

Schorlite, or Schorlous Topaz. 

Schorlartiger Berill, or Piknit^ Wernen. 

Pycnite, Hauy. 

Weisser Stanffenschoerl^ Wem. Cronst^p. 199 - — Schorl blanc 
prisn^tiqu* Bmw de Lisle, t. if. p. ^420.— Schorlartiger be- 
tOl/fVid. p. 276. — Sliorlite, Kirwan, vol. i. p. 2S6. Id. Eii- 
ner, b. ii. p. 207- — Sorlo bianco^ Nap, p. 152 . — Lcucolite, 
Itam. t ii. p. 274. — Leucolite, et Pycnite^ IT any, t. iii. p. 2.^6. 
— Le Beril schorliibrme^ t. i: p. 124. — Stangcnstein, 

Reuss, b. ii. th. i. s. 110. — Schonartiger berill, Lud, b. i. s. 70. 
Id, Mohs, b. i. s. 155. — Stangenstein, HaL s. 52 . — Pycriitc, 
Lucas, p. 78. Id. Brong. t. i. p. 418. Id, BrSHkl, p. 19I.— . 
Topaz septihexagonale^ et Topaz cylindroide, Haiiy, labl. 
p. 18.— Schorlit, b. i. 37.---Schorlartigef Beril, 

Hoff. b. i. 8. 620. — Greiner Topaz, Haus. b. ii. s. 6I8.— 
Pycnite, p* W2. 

Eicter^f^Ckaracters. 

Its principal colour is sj^aw-yellow,% which passes into 
yellowish^white, and is sometimes spotted red and grey. 

It occurs almost always massive, composed of parallel, 
thin, i^d straight prismatic distinct concretions, which are 
longitudinally streaked, and crystallized in long six-sided 
prisms, which are sometimes truncated on the terminal edges- 
and angles, and are generally imbedded. 

The crystals are large andjniddle sized. 

Externally and internally its lustre i6;^injpg, approach- 
ing to gliaj^ing^^lpl.is rerinous. 

The clej^igi it^^aame as i|iipg)pQOB topaz, but not so 
distinct. 

The 
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[Sub8p» 2. ScAorlite, or SchorUnu Topaz. 

TJie fracture is small and imperfect conchoidal, or fine- 
grained uneven. 

The fragments are indeterminately angulaa, and not par- 
ticularly sharp-fcdgcd. • 

It is more or less translucent on the edges. 

It is nearly as hhrd as common topaz. 

It is brittle. 

It is uncommonly easily frangible. 

Specilic gravity, 3.530, Klaproth — 3.51^ JSTat^.— 
3.535 and 3.503, Hal)eTle. 

Chemical Characters. 

Before the blowpipe it" is infusible without addition; 
with borax it melts into a pure transparent glass. 

Physical Chaj'acter. 

tiike topaz, it becomcfi electric by heating. 


Constitvmt Parts. 


Alumina, 

- 

61.00 

Silica, 

- 

8a43 

Fluoric^Acid, 

f 

8.84 



98.27 


Berzelius in Afliandlingar, vol. iv, p.^6. * 

Geqg)iostk aiid Geographic Sitmtions^ 

It occurs at Altcnberg in Saxony, in a rock of quartz 
and mica, wliich forms an imbedded moss, included in por- 
phyry. This«nura>is a compound of quartz, chlorite, mica, 
felspar, lithomarge, fluor-spar, iron-pi|f|^, copper-pyrites, 
arsenical pyrites, molybd^^lfrai^nati^^ bis- 

nmtft. 
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muth, aiid bismuth-glance. At Schlackenwald in Bohemia^ 
it is imbedded in an aggregate of quartz, tinstone, wolfram, 
and molybdena, which forms a mass in gneiss. In Siberia 
it occurs along with mica and quartz ; and at Mauleon in 
France is imbedded in steatite. 

Observations, 

1. Distinctive Characters, — a. Betw^n schorlite and he- 
4^ The %(dour.suite of beryl is different from that of 
schorlite ; both external and internal lustre of beryl is much 
higher than that of schorlite ; and in l>eryl the lustre is vi- 
treous, whereas it is. resiriouiB.in schorlite; beryl is easily 
frangible, schorlite uncotnm(d% eaa^y frangible ; beryl has 
a specific gravity of 2.7 ; schorlite' is 3.5.— 6. Between 
schorhte and topaz. The colour-suite of topaz is different 
from that of schorlite; both external and internal lustre of 
topaz much exceed that of schorlite, and the lustre is vitre- 
ous, not resinous, us is the case with schorlite ; schorlite oc- 
curs in prismatic concretions, wliich is nevejr the case \vith ^ 
topaz ; topaz is more transparent than schorlite ; and, last- 
ly, topaz is easily frsu9|pblc, schorlite unconunonly easily 
frangible. 

2. It received the name schorlite from Klaproth, on ac- 
count of general resemblance to schorl. It may be named 
schorlous topaz. 


Third 
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ySubip* 3. PhysalUe or Pj/rophytalitc» 


Third Subspecies. 

Physalite, or Pyrophysalite. 

Ryrophysalith, Hisinger. 

Physalith, Werner. 

Pyrophysalith, Afluqildlingar i Fysik, Kemi (x^ Mineralogies 
1. th. p. llls-118. ; Tillagning, p. 239, 240.; Annal. de 
Chem. 1806, n. 173. p. 113,-124. Id. Steffens, b. i. s. 40.—- 
Topaz prisinatoide, blanc-verdatre, translucide ou opaque, 
Hauy, Tabl. p. 18^— ^ein^mer Topaz, Haus. b. ii. s. 648.«» 
Pyrophysalite, 1®!. 

External Characters. 

Its colours are greenish-white and mountain-greeiL 
It is massive. 

It occurs in coarse granular distinct concretions. 

The lustr.e of the cleavage is splendent, of the cross frac- 
ture glistening or dull. ' 

The cleavage is perfect, and|^ same as that of topaz. 
The fracture is uneven or conchoidal. ■ ' 

The fragments are indeterminate angular, and sharp- 
edged. 

It is translucent on the edges. 

It is as hard as topaz. 

Specific gravity 3,451. 

Chemical Characters. 

Before the blo^^ipe it becomes wliite and opaque, and 
acejuires a slight vitreous glazing, at the same time disen- 
£[aging r^ute Wbbles of gas, 

Constitmnl 
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Constituent Parts. 

Alumina, - - 57.74 

Silica, ? - - • 34.36 

Fluoric.Acid, . 7.77 

99.87 

^tandlinjgar^ vol. iv. p. 286. 

Geographic Situatkii. 

It is found imbedded in granite at Finbo, War Faliliin, 
in Sweden. 


GEOTsf I.— EMERALD. 


This genus contains tw« 
and Rhombcqibtl Emerald. ' 


viz. Prismatic Emerald 


1. Prismatic 
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1. Prismatic Emerald, or Euclase *. 

Euclas, Wemer^ 

Fitir1fl£e, Hauy. 

Prismatischer Smaragd, Mohs. 

Euclase, Journal des Mines, n. QS. p. S58. — ^Euclasius, Lin. Syst 
Nat. ed. 13. Lipsi®, 1793, t. iii. p. 442. — Euclase, DaubenUm^ 
Tabl. p. G. Id. Haily, t. ii. p. 531. Id. Brock, t. ii. p. 508. 
Id. Lud. b. V 8. ids. Id. Suck. Ir th. s. l65. Id. LucaSy p. 45. 
Id. Brong. t. i. p. 413. Id. Brard, p. 121. Id. Kid, vol. i. 
p. 133. Id. Hauyy Tabl. pi 32. Id. Steffens, s. 47. Id. Hoff. 
b. i. s. 592 . Id. Hattf; Handb. b. ii. s. 654.>^Euclase, 
p. 192 . 

External Characters. 

Its colour passes, one side, from greenish-white 
through mountain-green, and cehoMline-green, into dark 
sky-blue ; 011 the other side into apple^green, with a trace 
of blue. 

It has been hitherto found oiSy ciystalliz^. ^ 

The primitive form is a prism of 133" 24', The follow- 
ing are all the scondaiy forms hitherto described, and which 
may be traced to the prism just mentioned : 

1. Oblicpie four-sided prism, rather acutely acuminated 

by four planes, which are set on the lateral planes. 

2. The preceding figure, slightly truncated on the la- 

teral edges. 

3. The preceding figure, in which two of the acumina- 

ting planes meet under an obtuse angle, so that the 
p^m appears with a very oblique bevelment. 

4. The 


* The name Euckue i» derived from the Greek l» and and refera 
to, the great frapgibility of the mineral. 
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4. The preceding figure, ui^hich the bevelling planes 
arc once broken. 

5, Oblique four-sided prism, in which the lateral edges 
are bevell^, and the edges of the bevelnicnt on 
the acute ed^s truncated. On the extremity of 
the prism there are three aepminations of four 
planes each, which arc set on each other, and cor- 
respond to the lateral planes of the prism ; but 
these planes are modified by a suite of bevelinent!^ 
which are placed on their obtuse lateral edges ; 
there is also a bcvelment (with triangular planes) 
between these and the bcvelment on the obtuse la- 
teral edges of the pri^ ; l^tly, a truncation 
on each of the superior e^es of &e trun(*ations on 

• the acute lateral edges of the prism. Fig. 34. PI. 2. 

The lateral planes are more or less longitudinally 
peaked ; seldom smooth. The streaks give to the planes 
a iM>uhded appearance, and the prisms then appear recd- 
Jike. 

Externally the^jarystals are shining and splendent, and 
vitreous ; internally sple^^nt. 

The cleavage is perfectj straight, and in the direction of 
the snialler diagonals of tlie prism. 

The fracture is small conchoidal. 

The fragments are tabular, and frequently almost cubi- 
cal. 

It* alternates from transparent to translucent, and re- 
fracts double. 

It is harder than quartz, but softer than topaz. 

It is very easily frangible? 

Specific gravity, 3.06, Hauy. — Lomry, from a 
qpecimeii in possession of Mr Bimdell qf Lpsoi^on.— 3.32, 
Mohs* 


Chemkdl 
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J .55 

ChemiMi Charcu^s, 

Before the blowpipe, it first lose?i{| trait^ency, and 
then melts into a white enamel. 


CoiutltiAeni Parts. 


Silich, 

. , 35 to 36 

Alumina, 

18 19 

Glucina, 

14 16 

Iron, 

2 3 

Loss, 

31 27 


100 100 


Vauguelin. 


The loss in a^yses appears owing, pardy to wa- 
ter of crystidlization,' and partly to an alkali. 

Geognostic aiid Geographic Situatiaifu ; 

This rare and beautiful mineral was first found in Pe- 
ru, from whence it was brought to ^prope by the travel- 
ler Dombey. Very lately it has been brought from Brazil 
in isolated crystals, that appa^ff to have been imbedded. 
The Brazilian euclase was discovered in the mine of Gerais 
neai’ Casson. 

Observations. 

1. It is a very beautiful mineral ; but, on account of its 
easy frangibility, cannot be used in jewdlery. 

2. It is named euclase by Haliy, on account of its very 
great frangibility. 

3. The greater part of the description of this mineral was 
drawn up by M. ' I^erina, from specimens in* die possession 
of Mr £^und Rundell, and Mr Heuland of London v 


S. Rhomboidsd 
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2. Rhomboidal Emerald *. 

Rhombpcdrischer Smaragd, Mohs, 

This speciejs'us divided into two subspecies, viz. Preci- 
ous Emerald and Beryl. 

First Subspecies, 

Precious Emerald f . 

Schmaragd, Werner. 

Gemma pellucidissima, Smaragdiis,^ — Eme- 

raude du Perou, Rom^ dc — Schinaragd, 

Wem. Cronst. p. 102. Id, p. Kirn\ 
vol. L p. 247* — Schmaragd, Esfner, b. ii. p. 132 — Saieraltlo, 
'Ifap. p. 122. — Emeraude, La7fi. t ii. p. 227* Id. Broc/t, t. i. 
p.217.— Emeraude verte, Ilaihp tii. p.5l6. — Sm^agd, Reuss, 
bi ii. th. 1. s. lf)5. Id, Lttd, b. ii. s. 69. Id, Suck, ir th. s. 205. 
Id. Bert. s. 308. Id. Mohs, b. 1. s. 1 40. Id. Hub. s. 25.— 
Emeraude, Z>ucaf^p.44. — Beril emeraude, Brotig. t. i. p.417. 
Id. Brardy p. 1 Emerald, Kid, vol. i. j). 130. — Glatter 
smaragd, Karsien, Tabeflii^i— Emeraude verte, Jlany, Tabl. 
p. 32. — ^Sebmaragd, Steffens., b. i. s. 41. Jd. Hoff. b. i. s. 59f>. 
— Edlcr Smaragd, Hans, Handb. b. ii. s.^ 656. — Emerald, 
Aikin, p. 193. 

External Characters, 

Its characteristic, and, we may say, almost its only cev 

lour, 

* Mohs names this species rhomboidal, because its principal figure, the 
r^ilar six-sided prism, like all forms of the same description, can be traced 
to a rhomboid. This cannot be done with any of the pyramidal, tessiilar, or 
oblique prismatic forms. 

7 The true meaning of the name Emerald, is uiU^tain. In the writings 
of antiquaries, vi^e conjectures are proposed in to it, which may be 
read by those curious in such subjects. 
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l. Precious Emerald, 

lour, is emerald green, of ail degi'ees of intensity, from 
deep to pale. The deep sometimes inclines a little to ver- 
degris-green, and oftener to grass-green; the pale varie- 
ties suiuetimes nearly pass into greenish-white. 

It seldom occurs massive, or in rolled pieces ; most fre- 
quently crystal lizedf. 

Tile jiriniitive form is an equiangular six-sided prism 
of wliieii the following varieties occur : 

1 . Truncated on the lateral edges f. 

S. Truncated on the teiminal edges 

S. On the terminal angles (|. 

4. I'enuinal ti^velled. When the truncations on 

the latdi^ii^^ increase, a 

5. ^l^velve-sided^prib^ is forn^ 

TJie Jatetal planes' are smooth ; the teiminal planes 
rough. 

The crystals are middle-sized and small, very rarely 
large ; and iKcur imbedded, or in druses. 

Inienially the lustre is intermediate |$^^een shining and 
splendent, and is vitreous. 

The cleavage is straight, and , fourfold, of which the fo- 
lia are parallel witl^ tb.e lateral and terminal planes ; but is 
diflil . ultly discoverable. 

'l^he fracture is small, and imperlect conchoidal. 

The fragments arc indeterminate angular, and sEStrp- 
edged. 

It 


* Emeraude aidinitive, Haiiy. — Rome dc Lisle, t. ii. 350. PI. 4 » fig* 

f Eraeraude peridod^eaedre, Hatiy.— Ronsfi de Lisle, t. ii. p. 353. vai. 1. 
PI. 4. fig. 33. • 

i limcrai^ anrtulair^ HaUy.---Rome de Lisle, p. 354. var. 3. Pi 
fg.-46. 

II Kiiicraiide epoint^e, — Rome de Lisle, var. 3. Pi 4. fig. 100. 

$ Enieraude soustractive, Ifaiiy. 
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It alternates from transparent to translucent, and refracts 
double in a moderate degrqe. 

It is liarder Uian qnai'tz, and nearly as hard as topaz. 

Specific gravity^ 2.600, 2.775, Brinson.-^ 

2.7227 to 2.7755, Hauij.-~%.%% of a t ut specimen in 
pos.sesMon of Mr Kundell, Lowry.— -^.8t Ilaiiy on Precious 
Stones.— 2.6, 2.8, Molis. 

Chemkal Characters. 

If heated to a certain degree, (120®) it assumes a blue 
eolour, but it recovers its own proper tint on cooling. If 
the heat is carried to 150®, it melts into a white vesicular 
glass. 


Constituent Parts. 


Silica, 

64.5 

68.50 

Alununa, 

16 

15.75 

Glucina, 

13 

12.56 

Oxide of Chra|[^ 

3.25 

0.30 

Lime, 

1.6 

0.25 

Water, 

2.0 

Oxide of Iron, 1.0 
Loss, 1.70 


100.35 100. 

Vauquelin, Jour, dcs Mines, Klapraih, 

N. 38, p. 98. Brit. iii. 226 

Geognostic Situation. 

It occurs in drusy cavities, along with irqprpyrites, cal- 
coreous-spar, and quartz, in vrins that traverse clay-slate ; 
also imbedded in mica-slate ; and loose in the sand of ri- 
vers and other alluvial deporites. 


Geographu 
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1 . Precious Emeralds 

Geographic fiituation, 

Tlio most beautiful emeralds are at present, brought 
from Peru. The most ancient mine is*tliat of de Manta, 
wliich is now exhausted ; the other emerald mine is situa- 
ted in tile valley of Tuuca, in the jiirisdicUon of Sante Fe, 
between live mountains of New Granada and Popayan. It 
occurs irnbecled in mica-slate in Heubachthal, Salzburg. 
The Romans are said to have procured it from ^Ethiopia 
and Uppei Egypt. 


Use. 

The colour whidit this gem is extremely 

pleasing ; the eye, viewing the beautiful colours of 
the saj)plure, oriental ruby, spinel and topaz, reposes witli 
delight on the fresh and animating colour of the 
the charming emblem of the vegetable kingdom. It is 
raie, however, to hnd the colour pure of good strength; 
heiu c such specimens are very highly rnued, and are 'em^ 
ployed in the most expensive kinds of jewellery. It is va- 
lued next to the ruby ; anil w hen of good colour, is set 
without a foil, aiid* ii})on a black gToimd, like brilliant dia- 
monds. Emeralds of inferior lustre arc generally set upon 
a green gold foil. These gems an considered to appii^ to 
gi’catest advantage when cut in the table form, and sur- 
roundtxl with brilliants, the lustre of which forms an agree- 
able contrast widi the? soft ime of the emerald. They are 
sometimes formic into pear-shaped ear-drops, necklaces and 
tiaras; but the most valuable stones are generally set in 
ring’s. In South America, it is a favourite mode of settingf 
emeralds ^ foj^ them into clusters of artificial flo^vera^ dn 
gdd steins. 


The 
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The largest emerald mentioned by authors, is one 
said to have been in the possession of the inhabitants of 
the Valley of Manta, in Peru, at the time when the Spa- 
niards first arrived there. It is recorded* to have been as 
large as an ostrich’s egg, and to have been worshipped by 
the Peruvians, under the name of the Goddess, or Mother 
of Emeralds. Of late years, specimens of emerald, from 
9^ to eight inches in length, and two inches in thick- 
have been brought from Peru; but such are extreme- 
ly lire. 


OhserccUiaiiti^ 

1. Emerald and Beryl have a stro^j||pNgmblancc to each 
other : thus both are green, their oyitSlizations differs !)ut 
little, and fracture, hardness and weight, aj*e nearly tlie same. 
Npt^dhstanding these agi’eemcnts, they sue distinguished 
from esuh other by the following characters : Emerald oc- 
curs only green, httf besides green, is also yellow and 
blue ; the crystaJiiSE beryl are long, those of* emerald are 
short ; the lateral planes of beryl are streaked, those of eme- 
rald ai’e almo^ always smooth ; the terminal planes of beryl 
are smooth, those of emerald are rough ‘V beryl is rnoni dis- 
tinctly foliated than emerald ; beryl often presents distinct 
conations, emerald never; beryl often slicws a formation by 
acicular shoots, emerald never ; beryl has transverse rents, 
emerald never and the crystals of beryl are larger than 
those of emerald ; and beryl is rather softff .than emerald. 

2. Many of the emeralds described by^e ancients ap- 

pear to have been varieties of green fluor-spar. Even in 
more modem times, fluor-spar has been preserved for cme- 
ri^. Mr Coxe examined the famous emerdd table in the 
Abbey of Reichenau, near Constance^ hteibuncl-^ 

be a very fine green-coloured The faniobs 

6‘acro 
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[Subap, 1, Precious Emerald^ 

sacro caitino di smercddo orientale^ preserved at Genoa, and 
which could only be seen by an -order from the Senate, is 
a mass of cellular glass. Many fine Ethiopian cmeral^^ 
which were beqifeathed to monasteries, Appear to have been 
sold by the monks, and coloured glass substituted in their 
place. 

3. This mineral was named smaragdiis by the ancients. 
Pliny distinguished twelve species of the smaragdus ; but 
under this title he includes, besides the true emerald, also 
green jasper, prase, malachite, fluor-spar, serpentine, and 
translucent varieties of gypsum. Theophrastus also men- 
tions the true emerald, which he says occurs in small quan- 
tity, and very rarely t he enumerates along with it ano^ 
ther mineral of a' colour, which, he informs us, is 
found in masses ten feet long, and is probably a variety 
of serpentine. The emerald with which the hall of Assue- 
nis was paved ; the pill|trs of emerald in the temple of 
Hercules at Tyre, mentioned by Herodotus ; and the 
large emeralds descrilied by Pliny as ha^i^g been cut into i 
columns and statues, (thus, the statue dPSferapis in Egypt, 
nine ells long, is said to be of emerald,) cannot be referred 
to the true emerald. The confusion tliat pjE^vails in the?' 
descriptions of diis mineral in ancient authors, has led some 
mineralogists to believe, that the true emerald was not 
'^known in Europe until after the conquest of Mexicd|||id 
Peru by the Sp^ards. The following facts, hbwcvef, are 
in op] )osltion to t^is op'mion. '' 

(1.) The was so highly prized by the Konians, 

that when the liikurious and rich Lucullus landed at Alex- 
andria, he was prei^nted by Ptolemy with ail emerald, on 
which was cngihven a portrait of the king of Egypt ; and 
this was considered as tile most valuable present that could 
b^^iilii^ed tohini. 

"Voi.. I. ' 


G 


(2.) In 
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(2.) In the National Museum in Paris, there is a fine 
emerald, on which is engraved an eye, which is known to 
Wa very common Egyptian hieroglyphic. 

^8.) In the mitre of Pope Julius 11. .which was pre- 
sented to Pius VII. by Buonaparte, there is a fine deep 
green coloured emerald. As he died an 1513, and Peru 
was not discovered and conquered by Piitarro before 1545, 
it is highly probable that this emerald was brought from 
Africa. 

(4.) Werner had in his possession several antique eme- 
ralds ; and Mr Hawkins informed the Abbe Estner, tliat 
he had seen a necklace of emeralds, which was found among 
the ruins of Portici near Naples. 

4. The ancients attributed many virtues to the emerald ; 
thus they maintmned, that the sight of its animating and 

. refreshing colour chased away melancholy ; that it com- 
^ pletdiy prevented the fatal effects of poisoi^tod even cured 
the most obstinate diseases. 

5. The Brazilian emerald is a variety of Tourmaline ; 
and the Oriental emerald is green-coloured Sapphire. 

6. Emerald is one of the lightest and softest of the pre- 
dous stone;.. 


Second Subspecies. 

Beryl 

Edler Beril, Werner; 

Beryllus, Plin. Hist. Nat xxxviii. 5. 20. — ^aragdus. Aqua 
marina, et Smaragdus Berillus, WaU, t i. p. 254.~Aigae 

marine^ 


• ThemAeJ^ciy/isof great 
ito tairatioa^ unknown. 
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marine de Siberie, Rojnd de Lisky t. ii. p. 252. Id. Boin. 
t. i. p. 71- — Edler Berill, Wem. Cronst. j. 100. — ^Beryl, 
Kirrr. vol. i. •p. 248. — Edler Beril, Wid. s. 274. Idf EM- 
tier, b. ii. &. 197. — Berillo, Nap. p. 125. — Aigue-marinc, Lam. 
t. ii. p. 2.32. — Enirvandc^ Ilauy, U ii. p. 516. — I..e Beril noble^ 
Broc/t. t. i. p. 220. — Gestreifter Smaragd^ Reuss, b. ii. th. 1. 
s. 102. — Edler Berib Lud- b. i. s. 70. Id. Suck. Ir th. s. 208. 
Id. Bert. s. 310. Id. Mohs, b. i. s. 146. — Gestreifter Smaragd^ 
Ilab. s. 26. — Beril aigue-marine, Brong. t. i. p. 415.— Eme- 
raiide vert-bleuatre, Brard, p. 12. — Beryl, Kldy vol. i. p. 128. 
— Emeraiule vert-bleuatre ct jaune-verdatre, HuHi/, Tabl. 
p. .32. — Beril, Steffens, b. i. s. 44. Id. Hoff. b. i. s. 604. Id* 
Ham, b. ii. s. 656. Id. Aikin, p. 193. 

External Characters. 

Its principal colour is green, from which it passes on the 
one hide into blue, an4 on the other into yellow. It is 
commonly mountain and celandine green : firenn these it 
passes through apple-green, gi'ass-green, asparagus-greefti, 
oil-green, into honey-yellow, which approaches to wine- 
yellow. From celandine-green it passes into smalt, sky, 
and, in rare instances, into azure blue ♦. 

Almost all its colours are pale, seldom deep, and scarce- 
ly e\ er dark. Sometimes two colours occur together, which 
alternate in layers, and occasionally it is iridescent. 

Tt oc curb massive, and this \ariety sometimes appears ar- 
arranged in stqi^ht and thin pismatic distinct concretions 
It ib ofU'ii in long equiangular six-sided prisms, 

which are perfect, or truncated on the lateral edges, 

as in fig. 85. PI. 2. ; truncated on the terminal angle*?, as 
G2 in 


• A rose^oui^vti||jp^, associated with red tourmaline, has been found 
<ti Chestci field, in Massachuaete, in North 'America, and is in possession of 
Colonei Gibbs, a distinguished promoter of science in the iffiited States. 
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in fig, 86. PL 2. ; or on the terminal edges and angles, as 
in fig. 87. PI. 2. 

The truncajUons on the terminal edges sometimes become 
so large as to fonn six-planed acuminatioiis., in wliich tlie 
apices appear deeply truncated, as in fig. 87. PL 3. 

The lateral planes are deeply longitudinally streaked, 
but the tenninal, acuminating, and truncating planes arc 
simobth. 

The lateral planes vary much in breadth; sometimes 
three i^lanes ai’c so large in comparison of the others, that 
the crystal appears almost trihedral: in other instances, 
four planes are so large, that the figure is almost tetrahe- 
dral. Sometimes the lateral planes ^ cylindrical convex^ 
and dien the crystals appear acicular or reed^like. 

The dystals are sometimes jointed like basalt, having 
a bpi^ye surfece at one extremity, and a convex surface 
a(^ dther. ! They are seldoih single; generally many 
together, and these cross each other in different 
dhectibhs, and are frequently superimposed and imbed- 
ded. 

The cryg^^ are small, large, and very large. 

Transpar^lcryadtals occur a toot long, and four inches 
in diameter 

Externally its lustre is shining and glistening ; intenially 
sliihihg, wliich sometimes passes into glistening and splen- 
dent, ^d is vitreou^^ . 

The cleavage is Ife same as in prccios^^^erald, hut 
much more distinct, and more easily 

The fracture is small, and more or lass conchoidal. 

The 

— ■- - ■ s :: 

• In Wetee^s coUection ia^Viennai^tlier? is a df^'df ve^^jr large beryl 
cxystals; two ^ the crystals, which are of a colour, aiid 

cross each otbS, are a foot anlf a half io l^gth, l^cl Qnc foojl in dianidiiir. 
Very large crysf^s are found in North America* 
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The fragments are indeterminate angular, and more or 
less sharp-edged. 

It is commonly transparent, but s^etii^es paiSM into 
translucent, an& it refracts double, but in a feeble degree. 
The translucent variety has cross rents. 

It scratches quartz, and is nearly equal in hardness to 
topaz, with which the mountain-green variety has been of-' 
ten confounded. 

It is ea.sUy frangible. 

Specific gravity 3.6500 to 3.7590, Werner.-^Z.^^ to 
3.683 to 3.733, Brisson . — ^3.664, Lmry. — ^3.6, HaS^. 

f Comical Chwacters. 

Before the blow|npe it is difficultly furible ^thout addi- 
tion, but with borax it melts easily. 

CohstUiant Parts. 

Sihc{^ 

Alumina, 

Glucina, 

Oxi^of fron, 

98.50 100 

l^Me, in Karsten's Vemgiielin, 

Tabellen. P*^^' 

SituaBm. 

It O^uris in vems that trav&rse granite and gneiss, along, 
with rock-crystal, felspar, topaz, schorl, and iron-ochre; al- 
so imbedded ill dispersed tbrou^ alluvial s(^ 

^Seographk 


69.50 e&o 

14.00 15.0 

14.00 1401 

Lime, 

1.00 1 
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Geographic Sitmiion. 

Europe . — It occurs in alluvial soil along with rock-cry- 
^tal and ^p az* in the upper parts of Aberdeenshire In 
Ireland, imbedded in granite, near Lough Bray, in the 
county of, Wicklow, and near Cronebane in the same 
county f. 

It V occurs imbedded in granite on the south side of the 
Rathhausberg in Gastein in Salzburg, and on the highest 
summit of the Saualpc in Carinthia. In granite in the 
island of Elba, and in large crystals in veins of quartz that 
traverse granite near to Limoges ; also at Marmagne, and 
a little to the west of Nantz in Franfee/ 

Asia.— The finest beryls are found in veins that traverse 
the granite mountain Adon-Tschalon in Dauria; from 
which quarter nearly all the abundant supplies of* Russian 
boryl are obtained. It also occurs, along with arsenical 
pyrites, in a kind of serpentine ro6k near Nertschinsk ; in 
like mountain Tygirek (Mountain of Snow) in the Altain 
ra|jge ; on the borders of the River Lena ; near the town of 
Ajatskaja in the Uralian range ; and in the circle of Ale* 
passki in 

Amerkk^— This gem is found in se^eral districts in the 
United States, as near Baltimore in Maryland, where it is 
iinbedded in granite ; on the banks of the Schuylkill, and 
in Germantown in Pennsylvania, also in granite ; in New- 
York, in veins traverse gneiss near the city, and in 
granite at Singsing, thirty-five miles frean ^ city ; in dif- 
ferent places in Coimecticut in massive gn^ite, and in gra- 
nte veins traversing gneiss, where ciystals seven inches in 

length, 


* VHh of the WerncriaD Society, voL L pt 445,— 45& 

t Fittonflaephens, and Weaver, Geok^cal f ransactions, vol. i. p. t75. 
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length, by nine inches m diameter, have been found ; at 
Chesterfield in Massachusets in granite, in crystals that vary 
from a small size to that of a foot in diamet^ ; and in dif- 
ferent places imthe district of Maine, either in coarse gra> 
nular granite, or in graphic granite veins that intersect 
gneiss, and tlie contiguous gneiss contains imbedded beryl 
crystals *. 

Very beautiful varieties of beryl are found in Brazil. 

Uses. 

When pure, it is cut mto ring-stones, seal-stones, Inooches, 
intaghos, and necklaces, but is not so highly valued as eme- 
rald. The darkest green varieties are set upon a steel co- 
loured foil, and the pale ones ore either placed like the dia» 
mond on a black ground, or upon a silvery foil, figures 
are sometimes engraved on it. In the royal library at Paris 
there is a portrait of Julia, the daughter of Titus, engraved 
on a green-coloured beryl. The largest tmes are said to be 
in much estCcm among the Turks for the handles of sti- 
lettos. The varieties most highly prized by the jeweller, 
are brought firam Brazil, Siberia, and Ceylpn; others of 
inferior value ate fgund in Scotland, France, and the United 
States of America. 


Observations. 

This gem was well known to the and^hts, who procured 
it from sevend {daces where it is at present found. Pliny 
has given a good desoiption of it,*!* ; yet in later times this 


• CIcaveland’s Itbmiogf, p. *77. 
'j' flin. Hiat Nat. iibb'xsxaili. e. t. 
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dcsciiption appears to have been forgotten ; for we find it 
arranged with other precious stones, to which it had but 
little resemblance : thus the blue varieties were named Sap- 
phire ; the yellow, eTopaz ; and the greei?, Aqua-marine. 
Many years ago Werner obtained a complete suite of spe- 
cimens of this mineral from Siberia, which enabled him t« 
give it its proper place in the system. 



Genus VII. TOURMALINE 

This genus contains one species, viz. Rhomboidal Tour- 

malin^ 


1. Rhomboidal Tourmaline. 

Bhomboedrischer Turmalin, Mohs. 

It is divid^ into two subspecies, viz. Tounnaline and 
Schorl. 

First 


* TcumaUnet to Thunberg, is a Ceylanese word, and is pro- 

nounced in the Midahar and Cingalese language rttreyajj^Vid. Thunberg’s 
JBeschreibung der Mineralien und Edelgesteine dOr Zeylon, in den 
Keuen Abhand* dcr Schwed. Acad. d. Wiss. Bd, 5« i, 9^ 
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f irst Subspecies. 

Tourmaline. 

Turmaliii, Werner. 

Zeolites electricus, Turmalin, Wall. t. i. p. 329- — Schorl tran- 
sparent rhomboidal^ RomS de Lisle, t. ii. p. 344.— Brasi- 
lianischer Turmalin^ Wid. p. 284. — Tonrmaline, Kirw. vol. i. 
p. 271.*— Sorlo Brasiliano, Nap. p. 150. — Tourmidine^ Lam. 
t. ii. p. 295.— Lc Schorl electrique. Brock, t. i. p. 229.~Tour- 
malines vertes et bleus, Hauy, t. iii. p. .31. — Edler Schorl, 
Renss, b. ii. th. 1. s. 119. Id. Lud. b. i. s. 72. Id^ Stick. Irthl 
s. 221. Id. Bert. s. I9I.— Turmalin, Mohs, b. i. s. l63. Id. 
Hah. s. 33. Id. Lucas, p. 54. — ^Tourmaline crystallise, &c. 
Brmg. t i. p.; W5.~Tourmaline, Brard, p. 140. Id. Kid, 
vol. i. p. 283. Id. SieffefiSy b. i. s. 51.— Electrischer Schorl, 
Hoff. b. i. s. 627^Edler Turmalin, Haus. Handb. b. ii. s. 640; 
i— Tourmalil tie, Aikin, p. 217. 

Eseterml Characters. 

Its prindpi^ bdipurs are green and browi i from leek, 
green it passoii 1^ pistacliio and olive green, 

then into liver-brown, and yellowish and reddish hmM 
further into " ^ cochineal-red, rose-red, ijHP 

bine-red, crimson-red, violet-blue, azi^blue, dark Berlin- 
blue, and, lastlj^i^ iiito indigo-blue *. It is never black. In 
some crystak ime is of a red, but the exterior of a 

green colour. ' 

its ipipJours are almost all dark, often a little muddy ; anc^ 

when 

- ■ ■ • ■ ■ ■ ' ■ . ■ . 

Honey-yellow sad white are mentioned as colours of tounnaline< 
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when it is nearly dp^ue, on account of the darkness of the 
colour, it appears almost black. 

It occurs very seldom massive, or in prismatic concre- 
tions; scarcely ever, disseminated; oftener in rolled pieces; 
but most frequently crystallized. 

Its primitive form is a rhomboid of 133® 26'. 

It occurs in the following forms, all of which may be 
traced to the rhomboid just mentioned. 

Eqmangular three-sided prism, acuminated on the 
extremities with three planes, which on the one extremity 
are set on the lateral planes, on Jihe other on the lateral 
edges. 

The lateral edges are frequently;, w^Ued, and thus a 
nine-sided.prism is formed ; when tiie edges of the bevel- 
ment are truncated, a twelve-sided prism is formed ; and 
when the bevelling planes increase so much, that the origi- 
nal faces of the prism disappear, an eqtiiiphgular tix-sided 
prism is formed. The acuminations of: these prisms exhi- 
mt y&j great variety of appearance ; thus the angles, edges 
and le^ttremities, are frequently truncated, and the angles 
bevelled. Fig. 39* Pk 2. shews truncatm^s on the angles 
of the acununation and bevelment of the 'lateral edges of 
the prism; PP, the original planes of the.acumination ; 

f \e truncations on the angles. Fig. 40. PL 2. ; in this 
the lateral edges of the prism are truncat^. Fig. 41. 
the angles formed by the meeting of two acuminating 
planes and one plane bevelled ; a* a? are the bevell- 
ing planes. When the truncations oo, 6ti; the angles of 
£he acuminations, increase very much, there is formed a 
tljieryacute culmination^ and the planes of the origi^:^u- 
Minati(y||PPj ^^ppcar as truncations on the edges fortxied by 
the msMfhg of the plai^ of this acumination, as in fig. 42. 
PL 2. When the truncations on the edges formed by the 

meeting 
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meeting of tlie acuminating planes increase very much in size, 
a very flat acuminatim is formed, and the planes of the origin 
nal acumination appear as truncations on thg angles form- 
ed by the meeting of two of* these planes, and one of the 
lateral planes of the prism. In fig. 43. PI. 2. PP are the ori- 
ginal acuminating* planes, truncated on the edges n. In 
fig. 44. PI. 2. the truncations nnn form a very flatacumina- 
tioii, and the original planes PPP truncations on the angles of 
the acuminations, and the apex of the acumination is trun- 
cated, k being the truncating plane. Sometimes the prism 
is nearly awanting, as in fig. 45. PL 2. when a double three- 
sided pyramid is formed, in which the lateral planes of the one 
are set on the lateral edges of the other, and the remainder 
of the prism forms truncations on the edges of the common 
base. 

The lateral planes are generally cylindrical convex, and 
deeply longitudinally streaked ; the acuminating planes are 
mostly smooth and sliining : sometimes the planes on one 
extremity are smooth, but on the other rough. 

The crystals are seldom large, more commonly middle- 
sized and small^ and sometimes scopifomily aggregated, as 
is the case wid ths red variety from Siberia* 

The crys^fisB^ usually imbedded. 

InternaUy itslustre is splendent and vitreous. 

The cleavage is threefold, and pai*allel with the 
the rhomlioid, 133® 26'. 

The fracture is nearly j)erfect, and'lihall conchoidal. 

It. alteriudiif^from nearly opaijue to completely transpa- 
rent. Refracfei double in a middling degree. 

viewed perpendicular to the axis of the crysta|^i 
h is more or* less transparent, biit in the directipn of the ? 

axis^ 
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axis, even when the length of the prism is less than the 
thickness, it is opaque 

It (is- as l^ard as quartz, some varieties even harder, but 
never sq hard as tc^joz. 

It is easily franpble. 

Specific gravity. — Green tourmaline^ 3.086, Werner.^ 
3.086, From 3.0863 to 3.3626, Havy . — Blue 

tourmaline, 3.155, 3.130, Brisson — Green tour- 

maline, 3.191, Ijywry.’^.O^ 3.2 Mohs. 

Physical Chara^rs. 

By friction, it exhibits signs of Vmikiius electricity ; l)y 
heating, vitreous electricity at one extremity, and resinouf^ 
electricity at the other. These electrical projierties are 
stFoi^ger m some varieties than in others; the brown and 
bya(^h*red varieties shew the strongest proper- 

ties;^ the blue and green less, and the crii^kai^ra the least. 
The electrical properties of this gem were kndwn to the 
anciaits, who named it Lyncuritm. 

Chemical Characters^^ 

* it ■ 

Before the blowpipe it melts into a greyish^whitc vesicu- 

enamel ; but the red-coloured Siberian tourttialine is in- 
fusible. , 

CovtstvitiSfit 

'■■■HP'"'- 

• Werner had in his posiMBMion a tourmaline which skre-Uiie in the 
middle, but^viol^^tllue on the^aidei. 
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Constituent Parts. 


Green Touimaline 

Violet Tourmaline 

4 Bed Tourmalin 

from Brazil. , 

from Siberia. • 

fromitoaena. 

Silica, * 40. 

Silica, - 42 

Silica, . ; 43.5 

\lumina, 39. 

Alumina, - 40 

Alumina, ' 49.2. 

Lime, • 3.84 

•Soda, - 10 

Soda, - 9. 

Dxide of Iron, 12.5 

Oxidf of Manga- 

Oxide of Man- 

Dxide of Manga- . 

nese, containing 

ganese, 1.5 

nese, - 2. 

a little iron, 7 

Lime, - 0.1 

Loss, - 2.66 

Loss, - 1 

Water, - 2.4 

100* 

100 

100 

Vavqudin, Ann. de 

Vtutquelinf Ann. du 

Klaproth^ Jotirn# dc 

Chim. N. 88. p. 105. 

Mus. t. iii. p. 243. 

Mines, K. 137 
p. 383. 


Gcognmtic Situation, 



TounuaJyine generally occurs imbedded in beds, car in 
single strata, an^fiut sel^lom distributed through the whole 
mass of a mountain. The lYK^ks in which it most com* 
monly (xrcurs are gneiss, mica-slate, talcj-slato, and indiiratecJ 
talc ; and the accoinjmnying minerals are rock-crystal, com- 
mon cjiiartz, felspar and mica. It occurs also in granite, 
but has not hithj^to been discovered in any of the second- 
ary rocks. It/dfes not occur in jniniitive trap, nor in ge- 
neral it is asso^ated i^ith any of tlu* subspecies of hornj 
blende; in H appeal's to have little or no gcoguQStil 

affinity with hornblende, although thevliaye been frequent- 
ly confounded together. 

In alluvial countries it occurs in rolled })icces. 


Geogmphk 


• According? to some late esperimciits, tourmaline would con- 

tain Boracic acid. 
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Geographic Situation. 

It wiK discovered in the 16th century, in the island 
of Ceylon afterwards in Brazil, and since that period in 
several (^er countries, as appears from the following enu- 
meration. 

Europe . — Langoe near Krageroe in Norway ; in the 
island of TTtdn in Sweden; near Freyberg, and at Ehrenfrie- 
dersdorf, Dorfschemnitz, in the Saxon Erzegebirge, or Me- 
tallifejTous Mountains ; at Altsattel in Bohemia ; in Silesia, 
Bavaria, Moravia, the Tyrol, Stiiu^ Switzerland, Austria, 
Italy^ Spain, and France. ■ “ 

Aeia , — The red tourmaline occurs in Siberia, Ava, and 
Ceylon and several of the other varieties in the siune 
countries' of Asia. 

.4/H?a.---Island of Madagascar. 

North America . — The green, blue, yellow, and red va* 
riet^es occur in the United States, imbedded in granite : 
and in primitive rocks in South Greenland. 

South Brazil. 

•V 

Uses. 

T^e green, blue, and brown van^es are sometimes cut 
and polished, and worn as omamenw stones ; but, owing 
to the muddiness of their colours, are not in high esteem. 
When set as ring-stones, they are valued hiore on account 
of their electrical property, which can be excited by mer(?ly 
holding them to the fire, than for their Colours, lustre, or 
transparency. The white rock-crystals of Catharinenburg, 
which contain delicate crystals of green tourmalin^ a& well 
as thg^ inclosing (^stals of actynolite and titanium, arc 
cut liiypohshed^ wc^ as ornamental stones. 


Observations. 
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Observations. 

1. Distinctive Characters.’— a. Between toAmudine and 
common schorl Common schorl has but one colour, 
whereas tourmaline has a considerable suite of coldurs. 
The fracture of common schorl is small-grained uneven ; 
that of tourmaline conchoidal : common schorl is always 
opaque, tourmaline more or less translucent or semitrans- 
parent : common schorl generally occurs in distinct con- 
cretions, whereas tourmaline presents this character very 
rarely ; and we may add, that schorl is very often massive 
and disseminated, but toxirmaline very seldom. — Between 
tourmaline and hornblende. The colour-suite and crystal- 
lizations of this mineral are very different from those of 
tourmaline ; hornblende has a very distinct cleavage, where- 
as in toumaline, the cleavage is very rarely seen, and is 
indistinct ; and hornblende is not so hard as tourmaline. 

2. Different varieties of this mineral have received parti- 
cular denominations. The following ai'e some of these : 

Names givm^ io particular varieties gf Tourmaline. 

1. Green Tpii^ialflie, named Brazilian Emerald. % 

2. Berlin-rblue TouAiialine, Brazilian Sapphire. 

3. Indigo-blue Tou^ Imlkolite. 

4. Honey-yellow Tourmaline. Peridot Ceybm. 

5. Red Tourmaline^ RubcUte^ Siberitey Daou^ 

ritCy Tourmaline apyrC^ 
Red Schorl of Siberia. 

3. In the Island of Ceylon, the most frequent varictit's 

are the brown and hyacintb-r(d, intermixed 

with 
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with those of a yellow, green, and red colour. In Brazil 
the green and blue are not uncommon : in Spain the prin- 
dpal variety js brown, and in other parts of Europe the 
dark-biwn, approaching to black, is the most frequent va- 
riety. The peach-blossom red viuriety occurs in Moravia ; 
the indigo-blue in the island of Uton in. Sweden ; and the 
apple-green and grass-green in dolomite in St Gothard. 
In the United States the blue, green, yellow and red va- 
rieties arc met M'ith. 

4. The red iburmaline is tarranged as a distinct sub- 
species, under the title llubdlUe^ by Karsteii and Stel- 
fens; and Kai’sten and Dandroda describe tlie indi- 
go-blue variety as a separate sjxicies, under the titlv ///- 
dicolHe, 

5, In the Grevillian collection, now in the British Mu- 

seum, there is a large and fine specimen of red tourmaline, 
which was presented to Colonel by the King ol 

Ava* ; and in the beautiful col lecliotf* belonging to Baron. 
Racknitz at Dresden, I observed a specimen of this variety 
fiearly an inch in diameter, for which 400 rubles were paid. 
In Morgenbesseri^ cabinet at Vienna, there is a prism ol* 
red Siberian tourmaline wliich cost 800 rubies. 


Secoml 


* This specimen consists of many crystals, and was valued at £ 500 b) 
the Commissioners who were appointed by Parliament to report on the value 
of the Grcville collection, previously to its beinj; purchased by Govemaient 
for the British Museum. 
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Second Suh,9pccies. 

Common Schorl*. 

GeTncincr Schorl, Werner. 

Some of the varieties of Basaltes crystallizatiis. Wall. t. i. p. .'^'>3, 
— Schwartzer-stangen schorl, Wid. p. 279- — Schorl, K},i\ 
vol. i. p. 26,5. — Sorlo-iiero, Nap. p. 146. — Tourmaline, Lum. 
t. ii. p. 29.5. — Le Schorl noire. Brock, t. i. p. 226. — Tourma- 
line noire, Tlaiitj, t. iii. p. 31. — Gcmeiner SlIioH, Bc?f.s.9, h. ii. 
th. i. ‘i. 129. !(l. Lwl. b. i. s. 71. Id. Suck. Ir th. s. 217- Id. 
Bat. 193. Id. Moh.^, b. i. 177. Id. Hah. s. S3.— Tour- 
m iline, Lucas', p. !)i. — Tounnaline schorl, Broug. t. i. p. 107- 
—Tourmaline, Brard, p. 140. — Tourmaline, vol. i. p. 2.33. 

Schorl opaque et noire, Hau^, Tabl. p. S[). — Gcmeiner Schorl, 
Steffeus', b. i. 8. 60. Id. lIoJ\ b. i. s. 6T-7. Id. Ilaus. Ilanclb. 
1). ii. s. 641 — ^Common Schorl, Aikin, p. 218. 

External Characters. 

Its colour is velvet-black, of various degrees of inten- 
sity. 

It oc’curs oflQS^ B^lpive and di'seniinatod, seldom in 
rolled pieces, and frequently cryst{Jli/eti, in tJnee, six, and 
nine sided ])risins, that present acinniiuitioiis, truncations, 
and hevelmenlb, of the sanic kinds as those tha^ occur in 
tounnaline. 

T he cj-ystals are mostly aciciilar ; often appearing as if 
broken, aiul fornung with the appaivnt fiagnients a j'ecn- 
V<>L. I. H * h m 


* Adelung sa) s Schorl is derived from the old Germ iir word im- 
pure, or u-^fless, hccause the schorl met with in the Sivon tin-mine's, not- 
with'stciiulinj^ Its resemblance to that ore in general a pect, docs not belong 
to It, and is tin own away as uiselese. 
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liar kind of fragmented stone or breccia ; and arc imbed- 
ded. The lateral planes are lon^tudinally streaked, and 
alternate fnnn shining to glistening, 
i It occurs in Vlistinct concretions of different kinds; 

V 

rarely coarse and small granular ; sometimes tliin, or thick, 
and straight prismatic. Sometimes 'the prismatic concre- 
tions are so thin, that they verge on fibrous ; and such va- 
rieties arc .sometimes parallel, but most frequently scopi- 
form diverging, fibrous. These prismatic concretions are 
sometunes again collected into others, wliich are thick and 
wedge-shaped. 

Internally its lustre is intermediate, between shining anil 
glistening, and is vitreous. 

The fracture is intermediate between perfect conchoi- 
dal, and small and coarse grained uneven, and inclines 
sometimes more to the one, sometimes more to tlie other. 
The fragments are indeterminate angular, and somewhat 
+ sharp-edged. 

It is oiKique. 

It affords a grey streak. 

It is as hard as quartz. 

It is very easily frangible. 

Specific gravity,. 3.092, Gerhard.-— 

3.212, Kirwan 3.0863 to 

Chemkei Characters.^ 

Before the blowpipe it melts pretty easily, without addi- 
tion, into a blackish slag. Melted with borax, it forms a 
greemsh-colourcd glass. 


Comlifueni 
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Cmsiituent Parts, 


Common Schorl from 

• Common Schoil fiom 

Eibenstock. 

the Spessart, 

Silica, 

36.75 

36..30 

Alumina, 

34.50 

31.0 

Magnesia, 

0.25 

1.23 

Oxide of Iron, 

21.0 

23.50 

Potash, 

6.0 

5.50 

Ti ace of Oxide of 



aVIaiiganesc. 




98..30 

97.76 


Klaproth's 

Ki'itviif'e, h. 6 . 


b. 118 , 119 . 


Physical Chnjwters, 

Exhibits the same electrical properties as tourmaline. 

f 

Geognostic SHuatim. 

It occurs in Jmb^ded masses and crystals in granite, 
gneiss, mica.djpi^»Dd clav-^^^ as an e^seniial constitu- 
ent part of topft 9 -roc^i and occasionally intoninxed Mitli 
quartz-rock. 

It cx’curs in veins that traverse clay-slate and o' her rock<. 
along with quartz and tinstone, and sometimes also wi:)i 
I'eibpar and inicji. In thesi* veins the si'horl aj^peai’s as il 
broken in pieces, and floating yi a base of quartz. It has 
not been found in any of the secondary or fla'tz-rtx! n but 
occurs in alliu ial deposites. 


Gsop'aphic 


H2 
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Geographic Situatim. 

Perthshire, Banffshire, Ross-shire, Inverness- 
shire, Argylshire, and the Shetland islands; Cornwiill; 
Norway, Sweden, Saxon Metalliferous Mountains (Erz- 
gebirge), Hartz, Bohemia, Franconia, Moravia, Silesia, 
Suabia, Bavaria, Switzerland, the Tyrol, Hungary, France 
and Spain. 

A^na . — Ceyloiti borders of the Lake Baikal, and differ- 
ent parts of the Uralian range. 

America. — Greenland, Hudson’s Bay, United States, 
Mexico. 


Ohservatimts. 

1. It differs from tmrmaVim in colour, degree of lustre, 
fracture, transparency, and distinct concretions ; also in its 
geognostic situation, for tounnafme occurs almost always 
imbedded and in single crystals ; on the contrary, schorl is 
usually aggregated, and occurs in beds. 

2. The aphrizU of D’Andrada is but a variety of schorl. 
8. Large and beautiful crystals of (^mmon schorl are 

found in Spain, the Tyrol, Island of Ipadagascar, West 
Greenland ; and of late years the United- Stat^ of America 
have furmshed splendid crystals of tfes mineral. 


Genus VIII. 
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ilT 


Genus VIII—CHRYSOLITE. 

This genus contains one species, viz. Prismatic Chr 3 nbo- 
litc. 

1. Prismatic Chrysolite. 

Prismatisclier Krisolith, Mohf, 

Peridot, Hauy. 

This species is divided into two subspecies, viz. Chry- 
solite, and Olivine. 

First Subspecks. 

Chrysolite 

Krisolith, Werner. 

Yellowish-green Topaz, Chrysolith, Cronstedt, § 4j 6. 5. p. 54.-— 
Gemma pellucidissima, duritia sexta, colore viridi, subflavo, 
in igne fug|KR>gPhiysolithus^ Wall. gen. 18. spec. 1 19- p- 255. 

KrysoUth, 8. 264,— Clirysolite, Kirw. vol. i. p. 262.— 
Krysolith, Estner, s. 122. Id. Emm. b. i. s. 26. — ^Chryso- 
lito nobile, Nap. p. 127.— Peridot, Lam. t. ii. p. 250.— La 
Chrysolithe, Brock, t. i. p. 170.^ — Peridot, Hauy, t. iii. p. IpS. 
—Chrysolith, Rmss, b, i. s. 49. Id. Lud. b. i. s. 60. Id. Suck. 

th. s. 540. Id. Bert. s. 158. Id. Mohs, b. i. s. 42. Id. Lem-^ 
hard, Tabel. s. 1. — Peridot, hums, p. 74.— Peridot Chryso- 
lithe, Broug. t. i. p. 440.~Peridot, Brard, p. 179* — Chryso- 
lith, 

* The name Chrysolite Chrysolithus, a gold-yellow etont) 

is of Grecian origin, l)ut was by the ancients applied to the topaz. 
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lith, Hans. s. 98. Id. Karsien, Tabel. s. 40. — Chrysolite, 
Kid, vol. i. p. 120. — Peridot, Haiiy, Tabl. p. 52. — Chrysolith, 
Steffens, b.*i. s. 365. Id. Lenz, b. i. s. 203.— Harter Peridot, 
Oken^ b. i. s. 333.— Krisolith, Hoff. b. i. s. 429- Id. Haus. 
Handb. b. ii. s. 6’80.^Chrysolite, Aikin, p. 229- 


External Characters. 

Its colour is pi^tacliio-green, which sometimes approaches 
to olive-green, seldom to asparagns-green, and pale grass- 
green. Very rarely we observe in the same specimen, be- 
sides the gi*een, also in a particular direction a pale cherry- 
red, inclining to broccoli-brown colour. 

It occurs in angular pieces, (that appear to be original,) 
sometimes in roundish pieces which seem to be pebbles, 
and often crystallized. The primitive figure is a prism of 
131^ 4»8'. All the other figures may be traced to this prism. 
The following are some of the principal varieties of secon- 
dary forms. 

1. Broad rectangular four-sided prism, in which the 
lateral edges are truncated. The broader lateral 
faces are generally cyhndric convex. The prism 
Is acuminated with six planes: of these planes, 
two ai'e set on the broader lateral planes, and the 
other four on the truncating planes of the lateral 
edges. The apex of the prism is truncated, fig. 46*, 
PL 8. 

% The preceding figure, but acuminated with eight 
planes, which are set pn the lateral and truncating 

{^es 


• Periitot triunitaire, Haiiy. 
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[Subsp, 1. Chrysolite, 

planes of the prism, and the apex of the prism 
deeply truncated, fig. 47 *, PI. 3. 

3. The preceding figure, in which the ^dge between 
^ the truncating plane of the apex of the acumination, 

and the acuminating plane which rests on the 
smaller latertd plane, is truncated, fig. 48 PI. 3. 

4. Very oblique four-sided prism, in which the acuter 

edges arc bevelled, and the edges of the bevelment 
truncated; and acuminated cm the extremities 
witli four planes, which are set on the lateral 
edges, and the apex of the acumination slightly 
truncated. This figure is formed from N° 1. 
when the truncations on the lateral edges increase, 
until the broader lateral planes disap{)ear. Some- 
times the bevelling and acuminating planes are 
veiy small, but the truncating planes of the be- 
velment large, *so that the crystal appears like a 
four-sided table of heavy-spar, bevelled on the 
terminal planes, or it assumes a reed-like aspect t, 
fig. 49, PI. 3. 

5. Less oblique four-sided pnsm, in which the obtuse 

edges are truncated, the acute bevelled, and the 
bevelment truncated ; acuminated on the extremi- 
ties with eight planes, of wliich four are set ob- 
liquely on the lateral planes of the prism, four 
straight on the truncated lateral edges. The apex 
of tlie acumination truncated ||, fig. 50. PI. 3. 

6 . 

* Peridot monostique, HaUy« 
t Peridot subdistique, Ilaliy, 

J Peridot continii, llaiiy. 

.{| Peridot doublant, Haliy. 
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6. N® 3. in which the lateral edges in place of being 
truncated, are bevelled fig. 51 . PI. 3. 

Some crystals are very thin and reed-like, or table- 
shaped. 

The crystals are middle-sized, small, and all around crys- 
tallized. , r 

The external surface of the angular pieces, as also of the 
crystals, where they have suffered from attrition, arc deli- 
cate splintery, or scaly and glistening: in unaltered crystals, 
on the contrary, the broader lateral planes in all the varie- 
ties, with exception of N® 4., are deeply longitudinally 
streaked ; but the smaller lateral planes arc often snuK)th, 
and the acuminating planes are always sm(X)th. 

Internally the lustre is splendent and vitreous. 

The cleavage is in the direction of the smaller diagonal 
of the prism. 

The fracture is perfect flat conchoidal. 

The fragments are indeterminate angular and very sharjv 
edged. 

It is transparent, and refracts double, particularly when 
viewed through the broader acuminating planes, and the 
obliquely opposite broader lateral planes of N® 1. 

It scratches felspar, and sometimes even quartz. ' 

It is brittle. 

It is easily frangible. 

Specific gravity, 8.340, 3.4^0, Werner. — 3.428, Hmiy^ 
3.301, 8.472, Karsten.-^A^^i Lowry. — 8.3, 3.5, Mohs. 

Chemical Characters. 

Its colours diange, but it does not melt, without addi- 
tion, before the blowpipe ; but with borax, it melts into a 
transparent green glass. 

Constituent 


Peridot c[uacLrupl«uit, Hauy. 
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Constituent Parts. 


Silica, 

39.00 

88.00. 

38.00 

Magnesia, 

43.50 

39.50 

50.50 

Iron, 

1,9.00 

19.00 

9.50 


101.50 

96.50 

100 

Klaproth, Beit. 

Id. Khp. 

Vauquelin. 


b. i. s. 110. 8. 107. 


Geognostic Situation, 

This mineral has hitherto been found only in a loose 
state: some mineralogists conjecture that it occurs in 
veins in serpentine, or greenstone ; and also in newer trap 
rocks. 


Geographic Sittmtion. 

It is brought to Europe from the Levant, and it is said 
to occur* in Upper Egypt, and on the shores of the Red 
Sea ; and it is alleged to have been detected in traj) rocks 
in Bohemia, and the Isle de Bourbon 

Uses. 

This gem, which has an agreeable colour, and consi- 
derable lustre and transparency, is used in jewellery for 
necklaces, hair ornaments, and for ring-stones, when it is 
set with a gold foil. It is die softest of the precious stones ; 

hence 


• Plin)^ who describes it under the name Topaz, says that it is found in 
tiie island Topazos in the Red Sea, and also near the town of Alabastrum, 
near Thebais in Upper Egypt. 
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hence jewels of it become dull on tlie surface, if not care- 
fully worn and kept *. 


Obseivations* 

1. This mineral is characterised by its pistachio-green 
colour, the other varieties occurring rarely ; the line splin- 
tery or scaly surface of the angular pieces ; its crystalli- 
zations, internal lustre, fracture, inferior hardness, and 
weight. 

2. Distinctive Characters*--^, Between Chrysolite and 
Vesuvian* If the vesuvian is in rolled pieces, it can be 
distiiiguihhcd from chrysolite, by its wanting the fine sctily 
or splintery surface which characterises that mineral . if in 
crystals, by their being very slightly longitudinally streak- 
ed, having a fine-grained uneven fracture, and resinous in- 
ternal lustre ; whereas the crystals of clu*ysolite are deeply 
longitudinally streaked, tlie fracture is conchoidal, and the 
lustre is vitreous. A simple chemical distinctive character 
may be mentioned : vesuvian is fusible befoi e the blowpipe, 
chrysolite is infusible. — 6. Between Chrysolite and yellow- 
ish-brown and pistachio-green Tourmaline, Tourmaline 
becomes strongly electric by healing, but the chrysolite on- 
ly by rubbing ; tourmaline is harder than chrysolite ; the 
crystallizations of tourmaline are different from those of 
chrysolite; and tourmaline is heavier than chrysolite.— 
c. Between Chrysolite and Asparagus-^tone of Werner. 
Asparagus-stone is softer and lighter than chrysolite, and 
refracts single, whereas chrvsolite refracts double. 

3. Werner 


• Dr Clarke mentions a mass the size of a turkey’s e^^, which was pur- 
chased by the lady of the Russian ambassador at Constantinople, and rut 
into a necklace and bracelets. 
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3. Wenier is of opinion, that the stone described by 
the ancients under the name Yellow Chrysolite^ is not the 
true chrysolite, jt)ut our topaz. The .celebrated traveller 
Bruce, mentions an island in the Red Sea which was said 
to afford emeralds but remarks, that the substance he there 
met with, was scarcely harder than glass. Dr Kid remarks^ 
May not this have been chrysolite, and this island the 
Toj)az Island mentioned by Pliny Rome de Lisle and 
Born, describe the asparagus-stone of Werner under the 
name Chrysolite; and other writers have confounded it 
with Chrysoberyl, and oil-green Beryl. 


Second Subspecies, 

Olivine 

Olivin, Werner, 

Olivin, Werner, Bergm. Joum. 3. 2. s. 56.— -Chrysolit en gi’ains 
irreguliers, De Born, t. i. p. 70. — Olivin, Wid. s. 26*1. Id, 
Kirw. vol. i. p. 263. Id, Emm, b. i. s. 35. — Crysolito com- 
mune, Nap, p. 131.— Olivine, Lam, t, ii. p. 278. Id, Broch, 
t. i. p. 1 75.— f erfdot gramdiforme, Ilauy, t. iii. p. 205.— 
Olivin, Reuss, b. ii. s. 49- Id* Lud, b. i. s. 6l. Id, Suck, 
Ir th. s, 556, Id, Bert, s, 151. Id, Mohs, b. i. s. 45. — Chry- 
solidi Olivin, Hab, s. 56.— Peridot gi’anuliforrae, Lucas, p. 74. 
—Olivin, Leonhard, Tabel. s. 2. — Peridot Olivine^ Brong, 
t. i. p. 441. — Peridot granuliforme, Brard, p. 179. — Olivin, 
Karst, Tabel. s. 40. Id, Kid, vol. i. p. 122. — Peridot granu- 
liforme, et lamelliforme^ Tabl. p. 52. — Olivin, Steffens, 
b. i. s. 363. Id, Lenz, bfe i. s. 206.— Weicher Peridot, Oken, 
• b. i. 


* The name Olhine, is given to this species on account of its predomi* 
nating olive-green colour. 
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b. i. s. 334 — Olivin, //o/I b.i. s. 437- Id. Haus. b.ii.|[s. 681. 

Id. Aikin, p. 229. 

jRjotcrnal Characters. 

Its colour is olive-gi'een, which passes on the one side 
into asparagus-gi’cen, on the other iiito oil-green, and in- 
to a colour intermediate between ochre and cream-yellow, 
and into pale ycllowish-brow’n. 

It occurs massive, in grains, in roundish pieces, from the 
size of a hemp-seed to that of a man’s head, which are ge- 
nerally imbedded, and less frequently loose. 

When crystallized, which is rarely the case, it is in the 
form of rectangular four-sided prisms, which are always im- 
bedded. 

The massive varieties occur in small and angulo-granu- 
lar concretions. 

Internally the lustre is shining and glistening, and is in- 
determinate between vitreous and resinous. 

An imperfect double cleavage is sometimes discoverable. 

The fracture is small-grained uneven, Sometimes i^issing 
into imperfect small conchoidal. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is translucent, passing into semi-transparent, seldom 
transparent. 

It is hard, but in a lower degree than chrysolite. 

It is brittle. 

It is easily frangible. 

Specific gravity, 3.225, lFl?m^.~3.265, Klaproth. 

Chemical Characters. 

It is infusible before the blowpipe without addition ; 

vith borax, it melts into a dark-green bead. It loses its 

colour 
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colour in nitrous acid, the acid dissolving the iron, Avliich 
is its colouring ingredient. 


Constittient Parts. 



Olivine of (Jnkel. 

Olivine of Karl'sberg. 

Silica, 

. ■ - 50.0 

62.00 

Magnesia, 

38.60 

37.75 

Lime, 

0.25 

0.12 

Oxide of Iron, - 12.00 

10.75 


100.75 

100.62 


Klaproth^ Beit. 

Id. Kluproth, 


b. V. s. 118. 

s. 121. 


Geognostic Situation. 

It occurs imbedded in basalt, greenstone, porphyry, and 
lava, and generally accompanied with augite. 

Geographic Sitimtion. 

pMrope . — It occurs in the secondary trap rocks of the 
Lotliians, and other districts in Scotland ; and in those of 
the Hebrides. Sparingly in trap rocks in tl)e norlli of Ire- 
land It is found ill Iceland ; and on the Continent, in 
Bohemia, Saxony, Stiria, Austria, Hungary, France, Italy, 
Spain, &c. '' 

Africa. — Teneriffe ; St Helena; Isle de Bourbon. 

America. — Greenland; and the Cordilleras of Soulli 
America. 


Ohstrval'ions^ 


Grecnoiigh. 
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Obseruations. 

1. a. Olivine is distinguished from Chrysolite by it# 
paler green colours^ external shape, lower lustre, fracture, 
distinct concretions, inferior transparency, inferior hardness, 
and weight. 

b. Olivine is nearly allied to Augite : this alliance is 
not so much a consequence of agreement in external clia- 
racters, as rather a similarity in geognostic relations. Both 
species occur in the same kind t)f rock, and the one sel- 
dom without the other ; and the large masses and gi'ains 
of olivine sometimes contain small angular grains of augite, 
which take, as it were, the place of single distinct concre- 
tions, — a fact which shews their mutual affinity. It is 
distinguished from A ugite by its paler colon i s, external 
shape, kind of lustre, fracture, superior trans})arency, and 
its inferior hardness and weight. 

e. It is distinguished from Common Green Garnet^ by 
its greater transparency, inferior hardness, and weight, and 
geognostic situation. 

% It frequently decays, or falls into an earth, which 
much resembles iron-ochre. When it begins to exhibit on 
its surface iridescent colours, it is a proof of its having al- 
ready begun to decay. 

3. A yellow substance, nearly allied to olivine, occurs in 
the Siberian meteoric iron. 


Genus IX 
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Genus IX.— AXINITE 

This Genus contains but one species, viz. Prismatic Axl- 
iiite. 


1. Prismatic Axinite. 

Pjisniatisclier Axinit, Mohs. 

Thumerstein, Werner. 

Schorl transparent lenticulaire, Rom/t tie lAsle, t. ii. p. 555.— 
Glass-schorl, or Glastein, Wtd. p. 294. — Thumerst#ie, Kirw. 
voL i. p. 273. — Glastein, KUtp. b. ii. s. 118. — Tuinite, Nap. 
p. 158. — Janolite, t ii. p. 3l6. — La pierre de Thum, 

Brock, t. i. p. 236. — Axinite, Haily, t. iii. p. 22. — ^Axinit, Rcussy 
b. ii. th. i. s. 200. Id. Suck. Ir th. s. 230 — Thumerstein, Bert. 
s. 184. Id. Mohsy b. i. s. 180. Id. Lud. b. i. s. 73. Id. Hah. 
B. 22. — Axinite, Lucas, p. 53. Id. Brong. t. i. p. 389- Id. 
Brard, p. 138. Id. Kid, vol. i. p. 240. Id. Steffens, b. i. s. 77* 
Id. Hauy, Tabl. p. 37* Id- Hoff. b. i. s. 678. Id. Hans, llandb. 
b. ii. s. 626. Id. ^ikin, p.215. 

External Characters. 

Its most common colour is chn c-brown, of various de- 
grees of intensity ; from Avliich it passes on the one side 
into plum-blue, on the other into pearl-grey, ash-grey, and 
greyish-black -j-. 

It 


• The name Axinite, from an axe, on account of the axe-liks 

r liape of the crystals. 

It has sometimes a gi’ceii colour, owing to intermixed chlorite, and 
fl ystalsof this colour arc alleged to be the most regular.— Brong. t. i. p. 390. 
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It is seldom found massive, often disseminated, but most 
frequently crystallized. 

The primitive form is an oblique four-sided prism, whose 
bases are parallelograms, with angles ()f 161 ^ 5(i\ and 7*S“ 
60', or it is a very flat rhomboid, according to the W’^ernerian 
Crystallography. Two of the cry stallizr. lions oi this species 
are represented in fig. 61. and 62. PI. 3.; and the following 
are the descriptions, according to the Werneviaii method : 

1. In very flat rhomboids, in which the two f)])i)().site 

acute lateral edges aregeiienilly truncated. Fig. 61. 
PJ. 3. 

2. Oblique four-sided table, in which two op])osile tc r- 

minaJ planes are set on obliquely ; the other two 
iJbevellcd ; and two opposite acute angles truncated. 

The truncating planes are smooth, hut the others 
are streaked. Fig. 52. PI. 3. 

The crystals sometimes intersect ,one another, forming a 
kind of cellular aggregation. 

The massive vaiieties occur [in curved lamellar distinct 
concretions, whose surface is shining and streaked. 

Externally its lustre is generally si»)0dent ; internally, 
it alternates from glistening to shining, and is vitreous, 
slightly inclining to resinous. 

y The fracture is fine-grained uneven ; in the translucent 
vtu'ieties it sometimes approaches to sj)rmtery ; in the trans- 
parent varieties, to small and imperfect conchoidal. 

The fragments are indeterminate angular, and shar|>. 
edged. 

It alternates from perfectly transparent to feebly trans- 
lucent. 

It is harder than felspar, but not so hard as quartz. 

It is very easily frangible. 

Specific gravity, from 3.218 to 3.2966, Hau?/ — fi.296, 
Kirwan, — 3.250, Gerhard.-^. 3.3, Molis, 


Chemical 
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Chetnicdl Character. 

Is easily fusible witli ebullition into a bottle-grccn glass, 
wliich by continuance of the heat becomes nemrly black. 


Comtiiuent Parts. 


Silica, 52.70 

44.0 

60.50 

Alumina, 2.^.79 

18.0 

16. 

Lime, 9.39 

19.0 

17. 

Oxide of Iron, 8.63 

14.0 

9.50 

of Manga- 

nese, 1.0 

4.0 

6.25 

Potasl), 


0.25 

97.51 

99.0 

98.50 

Klaproth, t. 2. p. 126. 

Vauquclln^ Jour, 
d. Mines, n. 23. 

Klaproth, 
t.v. p.28. 


Gcognostic Situation. 

This mineral occurs in primitive mountains, in rocks of 
gneiss, mica-slate^ (day-slate and hornblende-rock. The 
massive varieties cxscw in beds, the crystallized in veins. In 
the Saxon iiietalliferC)us mountains, where it occurs in beds, 
it is associated >vith massive calcareous-s 2 )ar, common chlo- 
rite, magnetic-pyrites, iron-j^yrites, arsenical j^yrites, coj)- 
per-pyrites, blende, and probably also with actynolite and 
honiblende. At Kongsberg in Norway, it occurs along 
with native silver, galena, slaty glance-coal, and calcai*eous- 
spar. In the Felbeac^fll in Salzburg, it (xx:urs in mica- 
slate ; and in the Hartz, along with (quartz and asbestus ; 
at Arendal in Norway, along with calcareous-sjjar, com- 
mon actynolite, c<tanmon iron-2)yrites, felspar, e})idote, and 
sphene. Tlic axinite from Qauphiny, Savoy, and several 
other places, occurs in small veins, that travei*sc gneiss, in 
which it is generally the uppermost mineral. ^ In the.se 
Vot. I. I veins, 
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veins k is associated with crystallized felspar, rock-crystal, 
asbestus, epidote, octahedrite, luica, and chlorite. 

Geographic Situation 

Kuropc . — It occurs in Carrarach-inine, two miles north 
ol‘ St Church in Cornwall in a bed in clay-slate, 

associated with ^?irnet, and coimnon schorl. U})on the 
Continent of 1 jurope, at Arendal and Kongsberg in Nor- 
way. At Tlium,near Ehrcnfriedei^dorf, Schneeberg, and 
Siebciisehlien in Upper Saxony, and at Trcsebiirg in Lower 
Saxon} ; also in the Black Forest (Scliwartzwald) in Swa- 
bia ; in the valley of Lauterbrun in the Canton of Beriic, 
the A alley of FeiTcra in Graubiindcn, and the valley of 
Cliamoimy in Swnlzerland; at Ayarsun in Guipiiseo in 
Spain ; and in Dauphiny and Alsace. 

Africa . — In Mount Atlas. 

Ohftervatiaits, 

1. Dhlintiivc Characters , — Between axinitc and conu 
mon felspar, Fclsy)ar has a diflerent suite of colours iVoni 
that of axinlte ; felspar has a distinct cleavage, axinitc a 
compact fracture ; felj^par docs not occur in curved lamel- 
lar concretions, us is the case with'' axinite ; felspar is 
softer than axinite ; felspar has a s])ecifie gravity of J2.4 to 
2.7, axinite 3.21 to 3.29 ; and felspar melts before the blow- 
pipe into a white-coloured enamel ; axinitc to a blackish- 
coloured glass. 

2. The first crystal of axinite was described by Rome 
de Lisle, but he <|n;angcd it with iNdhorl : it was Werner 
who established it as a distinct syiecies. 

S. Werner named it Thumerstone, from, Thum in Sax- 
ony, where it was first found : Ilauy V name Axinite, is 

derived 
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i1c*rived from the shape of the crystals, which «;onic\^hat 
resembles that of an a\e. When discovered, it was 
named Dauphiny-Schorl^ GJass-ScJiorJ, and VioJet-Scliori. 


trENUS A. — . 

Tins Genus contains tlirec species, viz. Pyramidal Gar- 
net, Dodecahedral Gaimet, and Prismatic Gaimet, 

1. Pyramidal Garnet. 

Pyramidaler Granat, Jlohs. 

This species contains three subspecies, viz. Vesuvian, 
Egeran, and Gehicnitc.* 

Firsi Subspecies. 

'Vesuvian f. 

Vesuvian, Werner. 

Id(K'rasc, Ilauy. 

Hyacinth dii Vesuve, Rwnc de Lisle, X. ii. p. 2.91. — ^Vulcanischer 
Schorl, Wid. s. 290. — Vesuvian, Eslncr, b. ii. s. 177* M. Emm. 
b. i. s. .‘M2. — Hyaciiithe, Lam. t. ii. p. 323. — I.a Vesuvieiine, 
Ih'och. t. i. p. 18 l.-:^Edpcrase, Hatty, t. ii. p, 571. — ^\''esuvian, 
Kcitss, b. ii. til. Lud. b* i. Id. Suck, ir tJi. 

15 s.1<)7- 

* The name Gar^,; is conjectured to be derived cither from ffrauitm, a 
grain, thiH gem occui^% often in the granular form ; or from i{;««flte,jthc 
pomegranate tree, the flowers of which. have a red colour rescmbling:,^t of 
the garnet, ' ^ 

f The name Vesuvian given this mineral, 
rence at Mount Vesuviu¥, 
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s. 197* Id. Bert. s. 156. Id. Mohs, b. i. s. 68. Id. Hah. s. 27* 
•^Idocrasc^ Lucas, p. 48. Id. Brong. t. i. p. 891. Id. Brard, 
— Vesuvian, Kid, vol. i. p. 252. — Idocrase^ Haliy, Tabl. 
p. 34. — Vesuvian,^ Steffens, b. i. Ht 358. Id. Hoff. b. i. s. 472. 
-«-^ldocras^ Haus. Handb. b. ii. s. 622. Id. Aikin^ p. 224. 

External Characters. 

Its principal colours are green and brown ; the most 
frequent green colour is blackish-green, less frequent are 
leek-green, pistaeliio-grt^en, olive-green, and oil-green ; the 
most frequent brown colour is liver-brown, less frequent va- 
rieties are blackish-brown, and reddish-brown. It is rarely 
of a blue aoloiir. 

It occurs massive, disseminated, ai\d in coarse and small 
granular concretions ; but more frequently crystallized. 

The primitive form is a pyramid of 129” 30' and 74® 12'. 
The following varieties of form can be referred to this py- 
ramid. 

1. Rectangular four-sided prism, flatly acuminated by 

four planes, which are set on the lateral planes ; 
the latcnd edges and summits of the acuinination 
truncated. Fig. 53. PL 8. 

2. Preceding figure, in which the Jateral edges are be- 

velled, and the edges of the bevclments truncated. 
Fig. 54. PL 3. 

3. Preceding figure, in which the acuminating edges 

,are truncated. Fig. 55. PL 3. 

4. When die four-sided prism, acuminated by four 

planes, becomes so low, that the acuminating 
planes toClch each other, a 'flat double four-sided 
pyramid is formed, in which the summits and the 
angles on the common base are truncated*. 

The 

* Professor Beavois observed in Piedmont vesuvian crystals having cy- 
linddcid and wy* deeply longitudinally streaked lateral planes; but these> 
accordins to M« Verinai appear tf^be grpupes of acicular ciystals* 
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[Svhsp, 1 , Veauvian, 

The ciystals are generally short and middle-sized; 
sometimes all around crystallized, at other! times superim- 
|X)sed. 

The lateral planes of the prism are longitudinally streak- 
ed; but the truncating and tenninal planes are smootli. 

Externally the crystals are splendent ; internally glist- 
ening, approaching to shining, and tlie lustre is vitreo- 
resinous. 

The cleavage is in the direction of the diagonals of the 
prism, but imperfect. 

The fracture is small-gnufaed uneven. 

It alternates from translucent to translucent on the 
edges ; and refracts double. 

It scratches felspar, but not quartz. 

It is brittle, apd rather easily frangible.^ 

Specific gravity, 3.409, Wemer, — 3.0882 to 3.409, 
///*%.— 3,365 to 3.420, Karsten.^^ 

3.3 to 3.4, Mohs. 


Pj^skal Characters. 

It becomes electrical by friction, but not by heating. 


Chemical Characters. 

Before the blowpipe it melts without addition into a yel- 
lowish and faintly translucent glass. 


ConstiUictit 
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Constitiient Parts* 


Vesuvian of Vesuvius. 

Of Siberia. 

Silica, 

35.S 

42. 

Lime, 

33.0 

34. 

Alumina, 

22.25 

16.25 

Oxide of Iron, 
Oxide of Manga- 

7.5 

5.5 

nese, 

0.25 


Loss, 

1.5 

2.25 


100 

100 


Klaproth^ Belt. b. 11. s. 32, & 38. 

Geoff}iostic and Geographic Situations. 

Europe . — It was first foiuid In tfie vicinity of Vesuvius, 
where it sill! occurs m considei’able abundance, in unalter- 
ed, ejected j’oeks, composed of granular limestone, m%a, 
hornblende, melanite, garnet, quartz, epidote, felspar, cblo- 
rit/c, and specular iron-ore. 

These rocks are supposed to l>c part of tlie primitive 
masKS ill which that c!elebrated volcanic niduntain is situated ; 
and are jirobably disposed in beds. 

The rare blue variety is found at Souland, in Tellemark, 
in Norway, along with a hard jieach-blossom coloured mi- 
neral named Thdlte 

Otlier varieties occur in .small irregular veins traversing 
gneiss, in the vicinity of Monte Moro, eastward of Monte 
llosa ; and in a rock named Testa Ciarva, in the Plain of 
Musa in Pleclmoht^ in veins traversing serpentine. ^Beau- 
tiful transparent oil-green varieti^ are found at Corbas- 
siera in Piedmont ; brown varieties, in talc-slate in the di- 
strict 


* The Thulite IVIr Mculand informs me is also found in Greenland. 
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[Subsp» 1, Vcsuviaru 

Strict of Balme in Piedmont*. In large cr^htjils ujxrti 
Mount St Gothard ; and near Pitigliano'in tlie district of 
Sienna. In gnfiss, along with hornblende/ precious gar- 
net, and magnetic ironstone, at Lorenzo in Spain. In 
Ireland, (according to my friend and pupil Dr Fitton-f-), 
it occurs at Kilranelagh in primitive country, in a rock 
composed of garnet, (jiiartz and fclsj)ar ; also at Donegal, 
iii% rock composed of ejuartz, granular limestone, and a 
fibrous substance sujiposcd to 1 k' tremolitc'. 

A.va . — It occurs in Kanischatka, at the mouth of the 
rivulet Achtergida, which flows into the Wilui, in a pale 
greenish-grey coloured steatite, which contains crystallized 
magnetic ironstone ; also in serpentine, and in a rock com- 
posed of' chlorite and calcareous-spar 

Uses. 

At Naples, it is cut into ring-stones, and is sold under 
various namej. : the gi’eon-coloured vai’ieties are denoiuina- 
nated Volcanic Chrysolite; and the brown, Volcanic Hya- 
cinth. 


Observations. 

1. Distmctrec Charm fers. — a. Between vesinianand^/r- 
net The planes of garnet are glistening, or glistening in- 
clining to shining ; those of vesuviaii splendent : garnet Is 
harder and heavier than \esuviaii : the most frequent Ibrms 

ol' 


* Mr Heuland, and Mr J. Moriyat jwntflr, possess magnificent •'pecU 
mens of the oil-giseen vesuvian. Mr Marryat’s collection of Piedmontese 
minerals is unique. 

•|- Transactions of the Geological Society, vol. i. p. 37 1<. 
t This variety has been described under the name JViluiie* 
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of garnet, are the garnet dodecahedron and leucite figure, 
neither of which ^igccur in vesuvian : garnet is not so transpa- 
rent as %"esiivian: lastly, garnet is not .so fusible as vesuvi- 
an, and yields ratlier a black scoria than a traiisluceiil 
g]a<:s. — b. Between vcsui^ and Tiircmu The pyramid of 
zircon In flatter than that of vesiiv ian,. and is much more 
frequent; and zircon is hsu^dcr and heavier. — r. Between 
vesuyian and chrysolite. Chrysolite is distinguished f^^^ 
vesuvian, by colour, fonn, greater transparency, supe- 
rior internal lustre and kind of fracture.— rf. jj^etween vesu- 
vian and BiiVMian tourmaline. Bnizilian tourmaline dif- 
fers from vesuvian in colour, and by its becoming electri- 
cal by heating, which is not tlie case with vesuvian, this lat- 
ter mineral showing electrical properties only by friction. 

2. It lias been described under a variety of names, as 
Voleanic Schorl, Chrysolite, Hyacinth, and Topaz. Wer- 
ner first established it as a distinct i^^ies, and gave it its 
present name. 

8. The Peridote Idocrasc of Bonvoisin, which is found 
in the Alps of Musa in Piedmont, along with garnet in ser» 
pentine, is a variety of vesuvian. 


Second Subspecies. 

Egeran 

Egeran, Werner. 


External Characters. 

The colour is reddish-brown, sometimes passing into li- 
ver-brown. 


It 


* Egeran^ from Eger in Bohemia, where it » found. 
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[Sulup, 2. Egcran* 

It occurs massive, and sometimes crys^ized, in rectan- 
gular four-sided prisms, with cylindrical convex lateral 
planes. The prisms are long, and deeply 4ongitudinally 
streaked. 

It occurs in thin, and very ihin distinct concretions, 
which are scopifofm or promiscuous, and collected into 
large angulo-granular concretions. 

Externally it is shining; internally glistening and shin- 
ing, and lustre vitreous, slightly inclining to resinous. 

The cleavage is twofold, in the direction of the sides of 
the rectangular prism. 

The fracture is uneven, passing into small and imper- 
fect conchoidal. 

It is feebly translucent on the edges. 

It scratches felspar, Sut not quartz. 

It is brittle. 

Specific gravity 3.294, Breitliaupt 
Chemiad Cliaracter, 

Before the blowpipe it melts into a black scoria. 

Geognostib and Geographic Situations. 

It occurs at Haslau near Eger in Bohemia. 

It is generally associated with quartz and calcarec^as 
spar, sometimes also with garnet, or with asbestous tremo- 
lite, and is contained in a bed of felspar and hornblende, 
subordinate to mica-siate. 


Third 
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Third Subspecies. 

Gehlenite 

Gehlenit, Fuchs j in Brocchi, Uber das Thai Fassa.-— Stylobat, 

Breithaupt, in Leonhard s Taschenbueh. 

External Charaders. 

Its colours are oliv\‘-green inclining to leelN-orcen, oil- 
green, liver-brown, grecnisli-grey, and greenish- while. All 
the colours are muddy. 

It occurs crystallized in rec^ngular four-sided raisms, 
which are so short as to appear as tables. The planes arc 
rough and dull, or very feebly glimmering. 

The crystals are small and very small, and seldom 
middle sized; are superimposed, or on one another ; and 
sometimes imbedded in calcareous spar. 

Internally glistening; often nearly dull, and intermediate 
between resinous and vitreous. * : 1 

The cleavage threefold and rectangular ; but very im- 
perfect. 

The fracture fine splintery. 

Is strongly translucent on the edges ; or nearly opaque. 

It is rather easily frangible. 

It is harder than felspar; but not so hard Us quartz. 

Specific gravity 2,9H. 

Chemical Characters. 

Before the blowpipe it meltp^tojft brownish-yellow tran- 
sparent glass, which soon bec6iii^£Q]^aque and scoriform, 
when acted on by the interior part of the flame. 

Geographic 

* Gehknitej ixk honour of Gehlen the chemist. 
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[Subap. 1. Pprencitc^ 

Geographic* Situation. 


It occurs along with calcareous spar in thef valley of Fas- 
sa in the Tyrol. 


2. Dodecahedral Garnet. 

Tins species contains nine subspecies, viz. 1. PjTeneite, 
2. Grossulare, 3. Melanite, 4. Pyrope, 5. Garnet, 6. Alio- 
chroite, 7.‘ Colophonite, 8. Cinnanion-stonc, 9. Hclvin. 

First Subspecies. 

: Pyreneite 

Pyreneit, Wermr. 

External Characters. 

Its colour \s greyish-black. - 

It occurs massive, and crystallized in the form of rliom- 
boidal dodecahedrons. 

The crystals are small, all around crystallized, and im- 
bedded. 

Externally it is glistening, inclining to shining, and nie- 
tallic-like. 

Internally it is glistening and vitreous. 

The fracture is small-grained uneven. 

Tile fragments are indeterminate angular, rather sharp- 
edged. 

It is opaque. 

It is hard. • 

Specific gravity 0.500 .? Raymmd. 


* So named from the Pyrenees, where it occurs. 


Chemical 
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Chemical Characters. 

It loses Its colour before the blowpipe, intumesccs and 
melts with great ease, into a yellowish-green vesicular ena- 
mel. 

Cmstituent Parts. [ , 


Silica, - - 43 

Alumina, - - 16 

Lime, - - $>0 

Oxide of Iron, - 16 

Water, - - 4 

99 


Vauquelin^ Journal des Mines, N. 44. p. 571. 

Geognostic and Geographic Situations. 

It occurs in primitive limestone in the Pic of Eres-Lids 
n§ir Bareges in the French Pyrenees. The massive varie- 
tieaare disposed in thin layers, with limestone ; the crystals 
are Imbedded hi the same^tock. 


Observation. 

This subspecies was discovered in the Pyrenees by Ray- 
mond. 


Second Subspecies. 

Grossulare*. 

Grossular, Werner. 

Grossular, Steffens, b. i. s. 93.~OUj2|!^p;riin Granat aus Sibe- 
rien, Klaproth, b. iv. s. 319. Tabl. p. 58.— ‘Groa- 

sular. 


* The name GrosaiUare is derived from the [Ribes] grossularia, or goose« 
herry, because this 'mineral resembles some varieties of fruit in coloUt 
and general form. 
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2. GrQ$aulare» 

siilar, Hoff. b. i. s. 479.-^Geineiner Gr^t^ iraus, Handb* 

b. ii. s. 599 . 

External Characters. 

Its colour is a^a^agus-green, approaching to mountain- 
green. 

It has been hitherto found only crystallized, and in the 
following form : 

Leucite crystallization ; or the acute double eight-sided 
pyramid, flatly acuminated on both extremities by 
four planes ; the acuminating planes set on the al- 
ternate edges of the double eight-sided pyramid. 

The crystals arc middle-sized and small, and are all 
around crystallized. 

The planes of the crystals ajre smooth. 

Externally it is shining ; internally shining, and the lustre 
is resinous. 

The fractujre is intermediate between conchoidal and im- 
even. 

It is strongly translucent^ 

It is hard. 

It is rather easily frangible. 

Specific giavity 3.351, Werner. Klaprothy^.GOlOy 
Gerhard. — 3.562, Biode. 

Chemical Characters. 

It melts like garnet before the blow-pipe, and into a 
brown vesicular be^ 


Constituent 
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Constituent Parts. 


Silica, - * - 41< 

i^iiHc, - - J33.50 

Alinnina, - 8.r"0 

0\iilc of Iron, - 12. 

Los.s, - - ■ ' 2 


100 

Klaproth., Beit. h. iv. s. 323. 

Gco^'iwstic and Gcogj'apluc Situations. 

It occur> niihedded in small crystals, along A>ilh 
vian, in a j>ale grccni.sli-givy claystonc, near llie ri\er W’u 
lui in Siberia ; ul^.o in the Ihinnat of Teineswar. 

Observations. 

1. Tins garnet was discovered in Siberia in the year 
I'JSO, by Coimsellor Laxmau ; and was fiist nicnlioueil by 
Pallas, in the fifth volume of the Neiie Nordische Bei- 
triige. 

2 . Ih the centre of some crystals jiorlions of the imilrix: 
occur, and these also contain minute grains of tlie gros n- 
larc, thus exhibiting appearances of the same natui’e as 
those Gb."er^ed in the leucite imbedded in tra])-rocks. 


Thml Suhspecks. 

Melanite *. 

Melanit, Wemer. 

Afelanit^ Brock, t. i. p. 191 . Id* Reuss, b. ii. ih. i. s. 136. Id. 
Suck. U th. s. igt* Id. Bert. s. l 62 . Id. Mohs, b. 1 . s* 7b* Id. 

Lud. 

i 

* MdaniU, from blacky tho only colour of this mineral. 
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[Siibsji* 3t Melanitew 


hu(L b. i, s. (>4,— Grenat Mclanitc, Bronj^. t. i. p. 397.— 
Sclilacki‘;’er Granat, Karsteu, Tabol. — Grcnat noire emar- 
gine, Ilimi/f Tabl. p. 33. — Melanit, Siemens, II. i. s. 92. — Me- 
lanit, Iloff. b.*i. s. 488. Id, llaiis. b, ii. s. 6'6'4. Id, Aikin, 

p. 226. 

FMermd Characters, 

Its colour is velvet-black, which sometimes inclines' to 
greyish-black. 

It occurs in roundisli gi*ains, but most frequently cry- 
stal lixecl. 

Its regular form is the rhomboidal dodecahedroii, trun- 
cated on all the edges. 

It is all around crystallized. 

The crystals are middle-sized and small. 

The surface oi' tlie grains is rough and uneven, tliat of 
the crystals is s;>metiniais rough and uneven, but more fre- 
quently smooth and shining, sometimes approaching to 
splendent. Ivilernally it is shining, inclining to glistening; 
and is re^iuo-yitreous. 

The fracture is flat and imperfect conchoidal : sometimes 
with traces of a throeluld elea\age parallel with the acumi- 
nating planes of the dodecaheilron. 

Tlic fragments are indeterminate angular and sharp- 
edged ; sometimes rhomboidal. 

It is 

Is as liurd as quartz. 

It is rather easily frangible. 

Sj)ecific gravity Q.'UdO, Kl(ip7-oth, — 3.7, Hausmami.-^ 
5.739—3.774, VawpicUn. 


ComlUiicni 
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Constituent Parts. 


Silica, 

35.5 

Aluminar> 

6. 

Lime, 

SS.5 

Oxide of Iron, 

25.25 

Oride of Manganese, 

0.4 

Loss, 

0.36 


100 

Klaproth^ Beitrii^e, b. v. p. 168. 

Geognostic and Geographic Situafims. 

It is found in a rock at Frescati near Rome, which con- 
tains besides mclanite, also felspar, vesuvian, and l>asaltic 
hornblende. At Monte Somina near Naples it occurs in 
granular limestone ; and in grains in the basalt of Bohe- 
mia; and in the iron-milies of Swappavara at Tornea in 
Lapmark. 


Observations. 

1. Distinctive CJiaracters.^^. Between melanite and 

I 

precious garnet. Red is the only colour of precious gar- 
net, and it exhibits several varieties of it ; whereas velvet- 
black is the only colour of melanite : In precious garnet, 
the suite of crystals extends from the garnet or ri|pn- 
boidal dodecahedron to the double eight-sided pyramid 
minated by four planes, or the leucite form ; whereas the 
melamte has but one figure, u the rhomboidal dode- 
cahedron truncated onitsedg^ra^ intemal lustre of pre- 
cious garnet is vitreous, that of mState resino-vitreous; pre- 
cious garnet alternates from transparent ^translly^l^ 
buoitc is oj^ue: precious garnet scratches more 
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[Svbbp, 4. PpropCm 

readily than melanite; and the specific gravity pre- 
cious garnet is 4.2, that of melanite onl;^ 3.7. — 6. Between 
melanite and common ga/rnet. The colours of common 
garnet are green' and brown, colours fliat do not occur in 
melanite : common garnet occurs most commonly massive, 
melanite never ; the suite of crystallizations of common gar- 
net is the same as in precious garnet, therefore ^ery diffiu*- 
ent from melanite : the fracture of common garnet is un- 
even, that of melanite conchoidal : common ganiet occurs 
in granular concretions, which is never tlie case with mela- 
nite; and common garnet is more or less translucent, T)ut 
melanite is always opaque* 

Fourth Subspecies, 

Pyrope 

Pyrop, Werner. - 

Pyrop, Brock, t. ii. p. 498. Id. Lud. b. i. s. 67»^Id. Hah. s. 28. 
Id. Mohs, b, i. s. 97. Id. Lucas, p. 265 — Grenat Pyrope, 
Brofig. t. i. p. 369« — P 3 ^np, Karst. Tabl. — Grenat, rouge de 
feu, granuliforme, Hau^, Tabl. p. S3.— Pyrop, Sleffcm, b. i. 
s. 94 j. Id. Hoff. b. A. s. 521. Id. Haus. Handb. b. ii. s. 596 . 
Id. Aikifi, p, 227. 

EiZiemal Characters. 

^/X^cplour is dark blood-red, which, when held between 
the eye and the light, falls strongly into yellow f. 

VoL. L K 


It 


146 


10. «AEXET. [CL.l. BAETHY MIK. 

dbccurs in small and middle-azed roundish and angu- 
lar grains. 

Its lustre is splmident, and Vitreo-reanous. 

The fracture is small, and perfect conchoidal. 

The fragments are indeterminate angular, and sharp- 
edged. < , 

^It is traasparent, and refracts double. 

It scratches quartz more readily than precious garnet. 
Spedfic gravity 3.718, .S7ap«rfA.--3.71 4, —3.719, Breit- 


40.0 

38.50 

10.00 

8.50 

16.50 
0.25 
2.00 
1.25 


100.75 
Klapro^ B. v. s. 171. 

The magnesia which it contains distinguishes it in a che- 
mical view fnnn predous ^imet. The richness of its red 
colour is oonjectj^i;^ to be owing to the chromic add.^ 

. Geognc&tic^^ Situation. 

It occurs imbedded in t|g.p-t uff> wacke, daystoi^ and 
aeipentine. 

GeograpM^f^S^fShtion. * 

In tnip-tiiff at Ely in Fifeshire; andipaay|m^^ i-^um- 

lll^mdr Ifeionits; in Bohemii^ imbedded 

wacke, 


haupt. 


Constituent Parts. 
Silica, - 
Alumina, 

Magnesia, 

Lime, 

Oxide of Iron, . - 
., w ,. r Manganese, 

Acid of Chipme, 
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[Subsp, 4. Pyropt^ 

wacke 5 also in alluvial soil, formed fix>m these rocks de- 
composition, where it is associated witj^^gapphire, zircon, 
melanite, olivine, and iron-sand. At Zoeblitr* in Saxony it 
is imbedded in serpentine. 


Use. 

This beautiful gem is employea in almost every kind%f 
jewellery, and is generally set with a gold foil. The best 
way of cutting it is en ccAoclum^ witli a row or two of small 
facets, round the girdle of the stone. When cut in steps, 
the colour appears too deep, but when en cahochon^ it dis- 
plays a bright and rich blood-red. The small and very 
small grains are pounded, and used in place of emery, in 
cutting softer stones. 


Obseroatums* 

• 

1. Distinctive (7%ar^cfm.«-«Between pyrope and pra- 
cious gai'nct , , Precious garnet possesses a considerable co- 
lour suite; pyrope but one colour, which is blood-red: 
precious garnet occurs crystallized, which is never the case 
with pyrope : the internal lustre of precious garnet is shin- 
ing ; that of pyrope is splendent : precious garnet exhibits 
several varieties of fracture ; pyrope is only conchoidal ; 
precious garnet refracts single; pyrope double: precious 
^l^et is softer tlian pyrope, and has a .l^her specific gra- 
vity : and, lastly, pyrope contains 10 cent, of magnesia, 
an earth that does not occirr in precious gmmet ; and it is 
more difficultly fusible 
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Fifth l^vh^pecm. 

Garnet *. 

This subiqiedes is divided into two kinds^*viz. Precibujt 
Garnet and Common j^iafnet* 

Fbst Kind, 

Ptecious Garnet. 

Edler Granat, Wemer, 

fMunculus^ Plin. Hist Nat xxxvii. 7. !• 25. (in part.)-— Gra*” 
'^natuSj Wall, t i. p. 262. — ^Grenat, Borne dc Lisle, t ii. p. 3l6. 
li, Born^ t i. p. 147. — Oriental Garnet, Kirw, vol. i. p. 258. 
-—Edler Granat, Emm, b.i. s.358. — ^Almandin, Kar&t. TabeL 
— Grenat, Hauy, t ii. p. 540.— Le Grenat noble, Brock, t i. 
p. 1,98.— Alraandinj^^ b.i. th, i. r 69.— E^er Granat 

' Lud. b. i. s. 64. — ^Almandin Granat, ^^ 9 uck, Ir tb. s. 178.— « 
Edler Granat, Bert, s. 271* Id. Mohfi, b* i. s. 79« — Grenat, 
Lucas, p. 4€. — Grenat noble, Bro^, tip. 395. — Grenat^ 
Brard, p. 123.— Garnet, Kid, vol. i. p. 147 — Grenat, Hau^„ 
Tabl. p. 83. — ^Edler Granat, Steffens, b. i. s. 84. Id, Hoff. b. i. 
a. 492.— ^ilmandine, Haus, Handb. h ii s. 595. Id, Aikin^ 
p. 225. 

JEademal Characters, 

All the colourtf ^ this gem are dark-red, which 
ly fall into blue; the prindpel odour is columbine-lfeS, 

which 


^ Thiflgem waa]U«M'ai8;«i{l]y andl 7 tbelto 

kunculuif carbuncle, dhaa oai4o), becausa'n was fr e dark 

Uke a glowing ooaL But the ancksnts included 

abo varietiee of ruly and spinel. The name Garfte^m ino> 

dwUdl d e, heiny But nwntloacd by Albertos Magnui* 
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[ A Garnett — Ut Kind, Prmatu Gernet. 

'v^hich passes into cheny-red, brownisM||j||9[, and blood-red, 
and it appears even to pass into hyacinth-red^ 

It occurs very seldom masfidve, sometimes disseminated, 
and in angular "pieces, but impst commonly in roundish 
grains, and crystalUied, in the forms: 

1. Rhomboidal dodecaliedron, which is the primitive 
figure. Fig.66. Pl.8.^ 

S. Rhomboidal dodecahedron, truncated on all the 
edges f. Fig. 68. PL 3. 

3. Acute double eight-sided pyramid, in which the la- 

teral planes of tiie one are set on the lateral plan^ 
of the other, .and the summits deeply and 
acuminated with four planes, which are set on 
the alternate lateral edges. It is the form of the 
mineral named Leucite ; hence is often named the 
Leucite form. ^ Fig. 57. PI 3. J. 

4. The preceding figure, in wmch the eight acute 

angles, formed by^the meeting of the acuminating 
and lateral planes, and the alternate angles on the 
common basis, and all the edges are truncated. 
Fig. 60. PI. 3. 

5 . Rectangular *four-sided prism, acuminated with four 

planes set on the lateral edges. 

The surface of the grains is generally rough, uneven, or 
ra&datcd ; that of the crystals is almost always smootli^ 
c^%e lateral and acuminating planes of the leucite form 
are delicately streaked in the direction of the longer dia- 
gonal. 

The 





' HaUy.— Rome de Lvue, w bu p* 32% Ph 


4 . 


t Gre&st merging, Haiij*— Roro4 de Lisle, p. 324Var. % PI. > dp 107- 
i Grenat trfl|iezoidal, Hauy.— Rome de Lisle, ih 327.^41*. Ill, —109. 


ISO 
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[CL.I. EARTHY MIN. 


The rhombo^^dodecahedronso^^ fro very larg^ to 
very small ; the omer forms are iiniddle^zed^ small) and 
very small. 

The crysta]^ arc always all around crystallized) and the 
grains imbedded ; they aae generally sipgle, seldom collected 
in groupes 

Exteinully the lustre of the crystals and grains is glis- 
tening; internally it is shining, bordering on splendent; 
nnd is vitreous, inclining slightly to resinous. 

The fracture is more or less conchoidal, which sometimes 
passes into coarse and small-grained uneven. Earely an 
ll&i^gl^ect sixfold cleavage is to be observed *. 

fragments are indeterminate angular, and more or 
less sharpuedged. 

It sometimes occurs in lamellar distinct concretions f. 

It alternates from completely transparent to translucent, 
according to the kind of fracture and refracts 

It scratches quartz, but does not affect to]^. 

It is brittle. 

It is rather difficultly frangible. 

Specific gravity, 4,830, 4.085, KhprotJij^ 

4.358, Kanten, — 4.1S8, Emm.— 4.1888, 3.964, 

*-4.148, BreUhawpU 


. 


” The conLhoidal variety has the greatcbt, and the coarse«^ained uneven 
ihe least lustre. 


t Thedistm^fWwPl# occur xniiijpi^plpntlj in the garnet of Grecn> 
land. 

% The Varieties are often impure 

, I After Zircmii it is the heaviest of the precious stones* 
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\ShA»p» & Gamttf^lti KM, Precum Gamet, 


Cona^iuent Pairts.^. 


Silica, - S&.76 

SUiea, 

. 86 

SUica, 

39.66 

Alumina, 87.8& 

Alumina, 

• a 

Alumma, 

19.66 

Oxide of Ii;on, 36.00 

Lime, 

• 3 

Black oxide of 


Manganese, 0.25 

Oxide of Iron, 41 

Iron, 

39.68 

Lcnss, - 0.75 

. » 

* 

Oxide of Man- 


■ ■■■ 


102 

ganese, 

L80 

100 


Vaufuditu 



Klaprotkf b. li. s. 26. 



100.80 


Ber$diU8f in Af huid<» 


lingar, yoL iv. p. 385, 


Chemical Character. 

Before the blowpipe it melts pretty eadly into alSadt 
scoria or enamel. 


Geognostk Situoitim. 

It occuiii imbedded *in primitive rocks ; most frequently 
in mica-slate^ chlorite^slate, and gneiss^ less frequently in 
granite, quarlz-rock, hornblende-rock, primitive greenstone 
and serpentine. Primitive metalliferous beds, such as those 
of ironstone and of cobalt, occasio^pUy contain crystals of 
precious garnet 


Geographic Situation. 

— In Scotland, it occurs in Perthshire, Abeiw 
dlMdiire, Inverness-shire, Boss-shire, Sutherland, the out- 
er range of the Hebrides, as Harris and Lewis; and in se- 


veral of the Shetland islands, as Mainland and Unst 
Upon the Continent Europe, occurs in Norway, 
Lapland, Sw^n, SKli^, Boheq^jpOWa, Switzerlan4. 
Stirio, tlie Twp^Salzburg, Hungai^,'*«nd Fiance. 

ogmnd in many parte of Sbetia, also in Ar- 
menia, JPcfu, and Ceykm. 
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[CL.I. EARTHY MIN, 


^Tica . — Ethiopia and ^Madagascar, ^ 

-47tte*77c^/.— (Jreenlaiid, United Stated, Mexico, Brazil, 
and t’lrili. 


Use. 

This beautiful gem is not so liighly 'valued at present 
as it as a century ago. The larger kinds are used 
as ring-stones, and, after cutting and poh Jiing, are set ci- 
ther au JoHr^ or are provided \^itli a sil\er or violet-blue 
foil When facet-cut, on account of th.e deepness of its 
colours, it is generally formed into thin table-, wliich arc 
.frequently hollowed out on their under-side. Cut stones 
of this description, when slulfully set with a bright silver 
have been sold as rubies. The smaller kinds are used 
fiSr necklaces, oar-diops and bracelets. Many fine pieces 
of engraving have been executed on this mineral. In the 
National Museum in Paris, there aie several beautiful en- 
graved garnets, and among others, a yevy fine head of 
Louis XIII. One of the finest engraved garnets is that 
executed by the celebrated artist Cali, in the possession of 
Lord Dimcamion, which represents the Dog Sirius. 

Crystals sometimes occur the size qf a fist, or even 
larger : these are cut into small vases, which are very Iiigh- 
ly valued, particularly if they are free of flaws, and possess 
a good colour, and considerable degree of‘ transparency. 

Some vainelies of garnet, when cut in a particular 
mr, leflcct a star of four rays. They are much prized, 
and ai'e someUiiies sold under the name Ad&nturinc gar- 
net 

The 


* The silver-foil is mentioned by Pliny, in his 
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ISuiap, 5. Gamet, — 1st Kind, Precioug Garnet, 

The coarser kindfi, used as emery, feu: polishing other 
minerals ; fot this piurpose, they are pre^ously repeatedly 
heated and quench^ in water, redu^d to*powder in an 
iron-mortar, and, lastly, diffused through water, poured 
into other vessels, mid allowed to settle, in order to obtain 
an uniform powdef. In this state it is known to artists by 
the name of red enury. 

This gem is successfully imitated by the following. com- 
position, which, when well and judiciously cut and polish- 
ed, equals the garnet in lustre and transparency : 

Purest white glass, 2 ounces. 

Glass of antimony, 1 ounce. 

Powder of Cassius, 1 grain. 

Manganese, 1 grain. ^ 

The garnets of commerce are imported from Brazil, 
Ceylon, and Pegu. Those of Pegu are the most highly 
valued. 

Observations, 

1. Distinctive Characters , — ^Between precious gamet and 
coimion garnet. Brown and green are the most common 
colours of commoif garnet, but red is the only colour of 
precious garnet ; the lustre of common garnet is resino-vi- 
treous and glistening, but that of precious garnet is vitre- 
ou^, slightly inclining to resinous, and is fining inclining 
td;:i|dbndcnt : tlie fracture of common garnet is fine-grained 
uneven, that of precious garnet conchoidal: common gar- 
net Is only translucent, whereas precious garnet is semi- 
transparent, and traiis||peiit : commpa garnet occurs in 
granular concretions, piMous garnet iiiver : common gar- 
net is usually s^^l, and very small, sddom middle-sized, 
wherea3 ; pfeci^ garnet is sometimes large, and often 
middle-sized : common garnet lias a specific gravity of 

that 
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tJiat of precious garnet is 4.S. — ft. ^Between dodecalicdral 
garnet and dodecahedral zircon. ,If ^ dodecahedral gar* 
net be viewed as a ax-sided prism, the dodecahedral zircon 
will appear as a four-sided prism ; and in tlie garnet, the 
adjacent planes meet under angles of 120", but in the zir- 
con under angles of 124*> 18', and liy^‘54'. 

2. Karsten considers precious garnet as a distinct species, 
and places it in his system between zircon and garnet, un- 
der the name Ahutndine ; he considering it as identical 
♦with tlic alabandicus (Pliny, Hist. Nat. lib. xxxvii. sect. 
85.) of the ancients. 

8. The precious garnet is sometimes named Syrian Gar- 
not from Syria, but from Syrian, a town in Pegu, 
now destroyed, where it was met with in gi'eat beauty. 
Some naturalists maintain that Syrians is from styranus^. 
which signifies a red stone, and not from Syrian. 


Second Kind, 

Common Garnet. 

Gremriner Granat, Wcr^ier, 

Le Grenat commun, [Brock, t i. p. I98.— -Granat, Beuss, b. ii. 
th. i. s. 79*^Oeq|e]ner Granat, Suck, ir th. s. 181. Id, Bert, 
8. 160. Id. Lud, b« 1 . 8. 65. Id. Mohs, b. i. s. 85.-— Gnmat 
commun, Brong. t i. p. S96.— Grenat brun, rougeatre, vtrd- 
atre, &c. Haiiy, Tabl. p. 88.-«-Gemeiner Granat, Steffensy b. L 
s. 87. Id. Hoff. b. i. 8 . 503. » Id. Haus. b. ii. s. 599**~^om« 
mon Garnet, Addn, p. 225. 

External Characters. 

Brown and green are its most comnftii colouinL Of 
brown it occurs liver-brown, yellowish-brown, aod reddish- 

brown. 
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[Subtp. 5 Garnet f — 24 Kindi Common Garnet* 

brown ; and of blackish-grcen. From liver-brown It 
passes into olive, j^S^hio, blackish and leek green, and 
from this even int^ mountain-green : from yfllowish-brown 
it passes into isabella yellow t from reddish-brown into a 
middle colour bet\v’een hyadllth^and blood red: from 
blackish-grccn into greenish-black. In many specimens 
different colours occur together. 

It occurs most commonly massive, but never in grains or 
angular pieces : Sometimes crystallized, and })osbesses all 
the figures of the precious garnet. 

The crystals are never above middle-sized, and seldom 
occur imbedded and single, but are generally superimposed ‘ 
and aggregated in druses. 

The surface of the rhomboidal dodecahedron is smooth, ' 
but the lateral and acuminating planes of the leucite form 
are streaked in the direction of the longer diagonal. 

It occurs in .small, and fine angulo-granular distinct con- 
cretions, whicli sometimes pass into coarse granular. 

The lustre is sometimes shining, sometimes glistening, 
very rarely splendent. 

Internally the lustre is glistening, seldom shining, and is 
intermediate between resinous and vitreous. 

The fractujc is fine-grained uneven, sometimes slightly 
inclhiing to imperfect conchoidal, or to splintery. * 

The fragments are indeterminate angular, and not parti- 
cullu*ly sharp-edged. 

It is more tfr less translucent ; the black nearly opaque. 

It is a little softer than precious garnet. 

It is rather difficultly .fraifj^ble. 

Specific grayity ,8.75^ to 3,754, 3.668, 8.664, 

Karstm\-^Sji^ Haiismawh 


Chemkoi 
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Cltemual Charaetit> 

It melts more easily before the blot^rj^ than predout 
garnet. 


ConstUuent Parts. 


Silica, 

38.0 

Alumina, 

20.6 

Magnesia, 

00.0 

Lime, 

31.6 

Iron, 

1 

P 


100 


Vaiuquelin in Hauy's 
Traitd, t. li. p. 543. 

Geognostic SUuatim. 

It occurs massive or crystallized, in dru^y cavities, in 
beds, in micor-siate, clay-slate, chlorite-slate, and primi- 
tive-trap, where it is accompanied by different ores, as 
magnetic ironstone, dil ironstone, magnetic pyrites, com- 
mon iron-pyrites, arsemcal pyrites, copper-pyritbs, vitre- 
ous copper-ore, blende and galena, and by \anous earthy 
minen^, as actynolite, hornblende, epidote, au^te, coc- 
colite, tremolite, and schaalstone. It sometimes also forma 
^e whole mass of beds. It also occurs imbedded in ser- 
pentine. Humboldt mentions it as occurring in veins in 
Mexico. 


Creographic Situatim. 
!,«.According to Dr Fitton and 


it 


occurs 
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[Svhsp» 5.jGarnet,^2d Kind^ Comvud GarneU 

occurs at Kilranekgh and Donegal in Ireland^. Upoa 
the Continent, it at Arendal and Drammen in Nor- 

way, where it is accompanied with granujar limestone, 
common quartzj felspar, augitCjt horilblende, mica, axi- 
nite, and apatite ; less frequaitly with epidote, coccolite, 
scapolite, and fluorspar. At Kmi, in Russian Lapland, 
in chlorite-slate. In Sweden, it occurs in beds in mica- 
slate at Langbannshytta and Sunnerskog ; it is also found, 
at Dannemora, Fahlun, and Garpenberg, in Sweden. It 
occurs in several places in the Saxon Erzgebirge, as at^ 
Berggiesbhiibel, along with broAvn blende, calcareous-spar, 
and copj)er-pyrites ; at Breitenbrun, with quartz, common 
actynolite, and magnetic ironstone ; and at Geier, aloi^ 
with quartz, hornblende, commem iron-pyrites, and mag- 
netic ironstone, also mixed with quartz, brown blende and 
copper-pyrites ; at Hohenstein, Kupferberg, Presnitz, &c. 
in Bohemia; Moravia^ in the Boberthal in Silesia, in a 
bed along vith calcareous-spar, actynolite, qu;irtz, mala- 
chite, and copper and iron pyrites ; at Dobschau in Hun- 
gary, in dodecahedral ciystals, imbedded in serpentine. 
The ejected masses of Monte Somma, near Vesuvius, 
which, as formerly mentioned, are expounds of granular 
limestone, mica, felspar, vesuvian, &c. contain common 
garnet. Sometimes it occurs in small imbedded crystals, 
sometimes in massive portions of a reddish-brown or hya- 
cinth-red colour, dis})osed in granular concretions, which 
occasionally pass into crystals. The crystals are generally 
of a hyacinth-red colour, and transparent. In the massive 
\aricties, imbedded crystals of vesuvian are sometimes met 
with. The reddish-brown* and hyadnth-red garnets, 
wliich are interpiediate between predoiis and common gar- 
net, 


* Tramactions of th^ Geological Society, vol. i. 
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ISSg. 

net, (i^ur in beds along with actynolite, and other mine- 
rals, in Carintliia, Stiiia, B(iyrcuth,'‘j|jso near Discntis in 
Switzerland. 

Asia.^iicw Holland. 


Use. 

On account of its easy fusibility and riclmcbs in iron, it 
is frequently employed ^.s a flux in smelting rich iron-ores, 
and as an addition to poor ores. In some counti'ies it I'* 
named Green Iron-ore, and Green Iron-garnet. It is sel- 
dom cut or polished for ornamental pur)K)scs, but is occa- 
sionally used by lapidaries in place of cmerj for cutting 
minerals. 


Ohservatums. 

1. It is distinguished from the preAotis garnet by co- 
lour, degree of transparency, lustrci^^ind (im fracture, di- 
stinct concretions, druses, aggregatibn of cryalfil^ specifle 
gravity, occurring in beds, and vei^ rarely imiiedded. 

2., The mineral named by^Bonvoisin, and 

which is found at IMussa in Piedmont, is a variety of garnet 
intermediate between ^becious and common, but more in- 
clined to the precioui^ The Hyacinth Garnet is also a 
variety of common garnet. 


SiiCth Svbspecicft, 

Allochroite*. 

Allochroit, Werner. 

• 

Allochroit, Dandrada, Joum. de Phys. 1 51. p.235. Id. Broch. 
t ii. p. 552. Id. Beuss, b. ii. th. ii. s. 478. Id: Lud. b. ii. s. 1 59* 

Id. 


* Thmame AUochroite given to this mineral is derived ftum the Greek, 
and change of colour before the blowpiiie. 




. onn.l. GEM.] SP.S. SOBKeAHEl^l GAIIMET. 159 

ISvbtp. 6. Jfkchrmt 

Id. Suck, Ir th. 8. ^16« Id. Bert. s. 163. Id. Lucas^ p. 330. 

Id. Brong. t. i. p. 401. Id. Brard, p. J99. — Splittriger Gra- 

nat, Karst. TabeL— AUochroit, Hautf, Tabl. p.07« Jd. Steffens^ 

b. i. s. 98. Id. Hoff. b. i. 8. 512.--^Dichter Granat^ Hau:^. 

Handb. b. ii. s. 601.^Alloc}iroit, ^ikm, p. 226. 

Eaiemal Characters. 

Its most frequent coloui^ are greenish-grey and yellow- 
ish-grey ; and l)oth incline much to brown, and therefore 
incline sometimes to liver-brown, sometimes to olive-green, 
and pass into a colour between asparagus and oil green. 
Sometimes several colours occur together. 

It occurs massive. 

Externally Jit, is glimmermg ; internally glimmering, rare- 
ly glistening, 4jld th^ lustre is resinous. 

The fracture is sometimes small-grained, uneven ; some- 
times even, or even passing to flat conchoidal. 

The fragments are indeterminate angular, and rather 
blunt-edged. • 

It is feebly translucent on die edges. 

It gives sparks with steel, but does not scratch quartz. 

It is rather casilv frangible. 

Specific grav ity 3.575, Dandrada. — 3.58, fimrd.~3.60-, 
Brononmrt.^^.GOn^ BUde. 

Chemical Characters. 

According to Vauquelm, it is fusible without additidh, 
before the blowpipe, into a blaiik, smooth, aud opaque ena- 
mel. It melts readily with phosphoric salts: if allow'cd 
to cool slowly, its colour is first reddisfi-yellow, nc\t green, 
and, Ifistly, a muddy yellowish-white colour. 


Cmaitsmt 
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Constituent Partf. - 


Silica, 

S5. 

87. 

Lime, • 

30.5 

. 30. 

Alumina, 

8. 

5. 

Oxide of Iron, 

17. 

18.5 

Carbonate of Linte, 

6. 


Oxide of Manganese, 

8.5 

6.25 

Loss, 


3.25 


> 



100 

100 

Vauquelln^ in Lucas, 

Tabl. 

Rose, hi Earsten, 

p. 30. 


Tabel.33. 

Geognostk and Geographic SU 

ku^ons. 

has hitherto been found only in Vii 

i#|^-iiiine near 


Drammen in Norway, where it is associated with calcareous 
spar, reddisli-broivn garnet, and ms^ietic ironstone. 

Observations, 

1. This mineral w^ first particularly described and na- 
med by Professor l^^n^acher of Copenhagen, and M. 
Dandrada. 

2. It is distinguished from common garnet^ the only mi- 

neral with which.it could be confounded, by its lighter co- 
lours, inferior lusto And trani^)arency, general appearaiiee 
of the fracture, hardness and weight, and 1^ its%e«* 

ter occurring crystallized, or in distinct cor^retions. 
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[Svhip, 7. Ctiifpkmute^ 


Seventh Svbspedes. 

4 

Colophonite, or Resinous parhct. 

Kolophonit^ Simon, in Journ. f. cL & Phys. iv. 3. 405.-- > 

Pechgranat^ Kar$U Tabel. a. 32.— Grenat resinite, Hauy, 
Tabl. p. 33. — Kalophonit^ Haua. Handb. b. ii. s. 603. — Colo, 
phcmite^ Aikin, p. 226. 

External Characters, 

Its colour is yellowish-brown, which passes into brown- 
idi-black, hyacinth-rcd, oil-green, and olive-green. 

It occurs massive, in angulo-granular concretions, which 
are easily separable; and crystallized in rhomboidal dode-^ 
cahedrons, either perfect,, or truncated on the edges. 

The surface of the crystals appears as if melted. 

it is shining ; externally splendent. 

The lu^e is resino-adamantine. 

The fracture is imperfect conchoidal. 

It is translucent,' or only translucent on the edges. 
Specific gravity, 4.0, Simon. 


Constituent Pam. 

% 


Silica, 

87.00 

Oxide of Iron, 

7.50 

Alumina, 

13.50 

Lime, 

89.00 


6.50 

mide of Manganese, 

4.75 

Oxide of Titaiuum, 

060 

Water, 

1.00 


99.75 


Simony in Joiim. de Chem. et Phys. iv. 8. 410. 
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Geognostic and Geographic SUmtimis, 

It occurs in beds of magnetic ironstone, which arc subor- 
dinate to oneiss, aUArendal in Norway ; ai?d in talc-slate at 
Sahagnengo in Piedmont*. It Is also found in the Island 
of Ceylon f . 


Observations. 

The Succinite of Bonvoisin is a varict) of Colophonite. 


Eighth Suhspmes. 

Cinnamon Stone. 

Kanelstein, Werner. 

Essonite, 

Hlacmt^ Mohs, Joum. des Minea^ n. 130. p. 139.— Kanelstein^ 
Klap. in Karst. Tabel. ; also in Beit b. v. p. 138. Id. Hauy, 
Tabl. p. 02. Id. Steffens, b. i. s. pf* Id. Hoff. b. i. s. 4*1 7*-— 
Cinnamon-stone^ AMn, p. 227. — ^ISssonitc, Hmiy, Traite des 
Pierres Frecieuse9, |jft 50. 

External Characters. 

Its principal colour is intermediate between hyacinth-red 
and oranger*yEllow> and passes sometimes into the one^ 
sometimes into the other. It also occurs yellowish-brown 
and honey.yellow. When held between ^ eye and the 
light, and at^a distance from the eye, it is orange-yellow, 
but when^held near the eye^ the colour is yellow, without 
mixture of red. 

It 

■ ■ ■ .. ■■ ..I I .1. Bii ■- — ■■ 


* Uculaad. 


t Boununs. 
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[Siibsp» 8. Cinnamwi^Ht9i9€» 

It occurs massive, and in granular distinct concrolions. 

Internally it is shining, approaching to glistening; and 
the lustre is ivsino-\itvtH)us. 

ll is sjiid that an indistinct cleavage is sometimes visible, 
indicating an oblique prism of 102® 40* 

The fracture iiT every direction is rather imperfect, and 
flat conchoidal. 

The fragments are indeterminate angular, and very shaip. 
edged. 

It is transparent and semitransparent ; but it is general- 
ly so impure and full of cracks, that faultless specimens 
rarely occur. It refracts single. 

It is softer than garnet, but harder than quartz. 

It is brittle. 

It is rather difficultly frangible. 

When cut, it feels somewhat greasy. 

Specific gravity is 8!602 to 3.640, Mohs and Hauy. 


• Chemical Clmracters, 

Before the blowpipe it fuses into a blackish-brown 
enamel. 


Constituent Parts. 


Silica, 

88.8 

Alumina, 

ftl.2 

lime, 

9&tS 

of Iron,' 

**6.5 

Lo^ 

JMI 


/MO, 


KhprdSi^ Beit k v. m. 13& 


L2 " 



* If this observation prove corraci, th^n cinnamon-stone will1b|idi 
tinct species. 
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Geoffnostic and Geographic Situafums. 

It is found in alluvial depositcs, and associated witli 
quartz, tabulaf spar^anlf ironstone, in gneiss, in the Island 
of Ceylon 

Use. 

It is cut as a precious ^to^, and, when free of flaws, is 
of considerable value. 


Observations. 

1. Distinctive Character8.-^-~a. Between cinnamon-stone 
and pyrope. The only colour of pyrope is blood-red ; but 
cinnamon-stone has several colours, and none of them are 
distinct blood-red ; pyrope scratches quartz more readily 
than cinnamon-stonc: cinnamon-stone occurs in granular 
concretions, which is hot tlie case with pyrope : ^rope has 
not the greasy feel which is observed! in cut and polished 
cinnamon-stonc ; pyrope is heavier than cinnamon-stone ; 
and we do not observe in. pyrope die numerous rents and 
flaws that occur in cinnamon-stone.— ft. Between cinnamon- 
stone and vesuvian. Vesuvian hai a diiferent colour-suite 
from cinnamon-stonc t vesuvian occurs crystallized; cinna- 
mon-stone is not crystallized the internal lustre of vesuvi- 
an is vitreo-resi^qiUiB^i^d the fracture small-grained un- 
even; whereaa that of cinnamon-stone is resino-vitreous,. 
and the fracture conchcndal. 

2. Quisst distinguishes two sorts of hyacinth ; one* 
whose specific gravity is but 3.6, and is f^^ible; another 
which is infus^e, and has a specific gravity of 4.3. The 
first is evidently the cinnamon-stone; the other the hya- 
cinthine zircon. 

3. This gem is placed here at present, until its characters 
are better ascertained. 

Ninth 

* For this interetting observation we are indebted to Dr Davv. 




1. esM.] sr.2. bodecahebral garnet. 

[Subip, 9. ffelvinet 


Ninth Sttiyjiepies, 

Helvine 

Helvin, Werner. 

Helvin^ Frieskben*s Seitrage zvix Mineralogischen Kenntiiis^ 
yon Sachsen^ b. i. s. 126. 


Eofftemal Characters. 

Its most frequent colour is wax-yellow, which approaches 
to pale oil-green ; i^rely to siskin-green. 

It occurs disseminated, sometimes in small granular con- 
cretions, ^nd crystallized in small tetrahedrons, which are 
perfect or truncated on the angles. 

The crystals are imbedded, or rest upon each other. 

Internally it is glimmering or shining. 

Externally it is vitreous ; intermdly it inclines to resi- 
nous. 

It sometimes displays an imperfect cleavage. 

The fracture is ^all-graincd uneven. 

The crystals are strongly translucent. 

It is softer than quartz, but harder than felspar. 

It is brittle. 

Specific gravity, 3.2, 3.3. 


Chemical CharactefB: 

It melts easily before the blowpipe into tf'lllackish-browii 


glass. 


Geoff9iostic 


* The name Htliint ig derived from the Greek word iXVy and reEen to it^ 
colour. 
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GEN. 10. GARNET. 


[CL.I. EARTHY MIN. 


Gcogmstic and Geographic Situatims, 

it occurs alon^ slate-spar, broMii blende, fluor- 

■spar, and chlorite,* in beds subordinate • to gneiss, near 
Scliwarzenbcrg in Saxony. 

Ohsermtions. 

We still \\ant a satisfactory description of ibis mineral. 
It appears to be nearly allied to garnet ; hence it is placed 
in this part of the System. 


3. Prismatic Garnet or Grenatite. 

Prismatischer Granatit, Mohs. 

Granatit, Werner. 

Staurotide HoS&y. 

Creiiatite, Saumirey § 1900. Id. Lam. t. ii. p. 290. Id. Brocfu 
t. ii. p.4()(j. — Staurotide, Hauy, t. iii. p. 93.— Staurolith, Rems, 
b. i. th. i. s. 19(). — Grenatit, Lud. b, i. s. 66. Id. Suck. Irth. 
s. 227. Jd. Bert. s. 289. Id. Molts, b. i. s. 94. — Staurolith, 
IJuh. s. VA. — Staurotide, Lucas, p. 58. Id. Brmig. t. i. p. 402. 
Jd. Brard, p. 151 — Staurolite, Kid, vol. i. p. 251. Id. Hauy, 
Tabl. p. 4.8.**rStaur^tii, Steffens, b. i. s. 1 9 1.'— Staurotide, 
Hoff. b. i. s. 515. Id. Haus. Handb. b. ii. s. 629. Id. Atkin, 
p.l89. " - 


External Characters. 

Its colour iff dark reddish-brown, which sometimes in- 
clines to reddish-brown, 

■ ' It 


* The name StavroUth given to this mineral by some mineralogists, is bor- 
rowed from the Greek words a cross, and a stone, and refers 

to the cross-form of some of its crystals. 
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It'occurs only crystallized, and all the varieties of form 
which it exhibits may be reduced to a prism of 12t)« 3(y. 

The following are the principal varieties of secondary 
forms. 

1. Very oblique foUTH^^ed . rprism^ truncated on the 

acuter lateral it pay^ b named an tvne- 

quiangtilar 3E*g* 61. PI. 3. 

2. The preceding figure, liutely bevelled on the ex- 

tremities ; the bevelling planes set on the obtuse 
lateral edges, and the edge of the bevelment trun- 
cated. Fig. 62. PI. 3. 

3. Twin-crystal, formed by two perfect six-sided prisms 

crossing eaich other at right angles. Fig. 63. 
PI. 3. 

4. Twin-crystal, formed by two perfect six-sided prisms 

crossing each other obliquely. Fig. 64. PI. 3. 

The crystals arc small and middle-sized ; all around 
crystallized, and therefore originally imbedded. 

The surface of the crystals is rough and glistening, and 
seldom smooth and shining, passing into splendent. 

Internally tlie cleavage is shining and splendent; that 
of the fracture glistening and glimmiering, with a resino- 
vitreous lustre. 

The cleavage is in the direction of the smaller diagonal 
of the prism. 

Thu fracture is small-grained uneven, which sometimes 
approaches to small cotichoidal. 

The fragments are indetmninate angular, and not very 
sharp-edged. 

It is often opaque, sometimes translucent, and very rare- 
ly semitranspaiH^nt. 

It is hard ; scratches quartz feebly. 

It is brittle, and easily fran^ble. 

Specific 
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eSN.lO. 6AHNET. 


[cl-.l. EAETHT MI». 

Spmfic gravity, 3.286, HaV^. — 3.510, 3.765, Kk^oth. 
•>»3.3, 3.8, Hausnumn.’—^,9!&1, 3.338, 

8.^ Mohs. 


Chemical Chaaracter. 
Infusible before the bloV(ri:>pi{)6. 

Constituent Parts. 


From Morbihan. 

St Gothard. 

St Godwrd. 

Alumina, 44. 

52.25 

41. 

Silica, 33. 

27. 

37.5 

Lime, 3.84 

Oxide of Iron, 13. 

18.5 

18.25 

Oxide of Man- 

ganese, 1. 

0.25 Magnesia, 0.5 

Loss, 5.16 

2. 

2.75 


■ 


100 

100 

100 

Vanq. Jour, des Mint 
N«53. 

Khtp. Bullet, dra 
Scien. de la Soc. 
Pha. t. L p. 171. 

Klap. ibid. 


Geognostw SitvatUm. 

The geognostic relations of this mineral are nearly the 
same with those^ of precious garnet, with this difference, 
that precious garnet occurs in a greater variety of rocks. 
It has been hitherto found only imbedded in micar-slate, 
talc-slate, clay-slate, and sometimes in gneiss, and very 
generally accompanied with kyanite and precious garnet. 

Geographic Situation. 

Europe . — It occurs in clay-slate near Ardonald, between 
Xeith and Huntly in Aberdeenshire; in a micaceous rock at 

the 
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the Glenmalur lead-mines in the county of Wicklow in Ire- 
land Upon the Continent of Europe, it occurs in the Ty 
rol ; in Switzerland, as at St Gothard, imbedded in nuca- 
slate, with kyanfte and precious gamet% on the north side of 
the Glacier of Grics in the Vallais, in mica-slate ; and in 
the Flora Alp, £|,fso in mica-slate; Transilvania ; at St 
Jago di Compostella in Gallicia in Spain ; in Brittany, and 
other places in France. 

America . — ^It occurs in different places in the United 
States, as near Baltimore in Maryland, imbedded in mica- 
slate along with kyanite ; in Pennsylvania in mica-slate ; in 
Connecticut in cross crystals along with garnets in mica- 
slate, and in granite with kyanite ; and in Maine in mica- 
slate 


Observations, 

1. Distinctive Charujctcrs , — ^Between grenatite and pre- 
vious garnet. The red eolours of precious garnet are 
more or less jiitennixed with blue, those of grenatite with 
brown : precious garnet exhibits a suite of crystalliza- 
tions, extending from the rhomboidal dodecahedron to the 
Icucite form ; grenatite occurs in the form of a particular 
obli({ue four-sided prism, and its various derivative forms : 
precious garnet is harder and heavier than grenatite : and, 
lastly, precious garnet is fusible before the blowpipe ; gre- 
natite is infusible. 

2. It is more nearly allied to precious garnet and pyrope 
than to common garnet. 


Genus XI 


* Dr Fitton, in Geological Transactions, vol. L p. 375» 
^ CleaveUind’fl Mineralogy, p. 303. 
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GEN. 11. CADOLINITE. [CL. 1. EARTHY MIN. 


Genus XI.— GADOLINITE. 

This genus contjuns but one species, viL Prismatic Gji- 
dolinitc. 


1. Prismatic Gadolinite 

Prismatischcr Gadolinit, Mohs. 

Gadolinit, Karsten. 

Gadolinit, Geyer, in V. Crell’s Chem. Annal. 1788, b. i. s. 229 . 

•— Gadolin, in K. Sv. Acad. ii. HandL 1 1* — Gadolinite, 

Haiitj, t. iii. p. 141. Id. Rcuss^ b. ii. iJi. ii. s. 7- fd. Karat. 

Tabel. s. 22. Id. Ilaity, Tabl. p. 4'7* Id. Hoff* b. iii. s. 308. 

Id. Haus. Haiidb. b. ii.s. 6‘08. Id. Aikhiy [>. iy4. 

External Characters. 

Its colours are velvet-black, .sometimes gi’eenibli-black, 
less frequently brownish-black, and very rarely hyacinth- 
red. 

It occurs massive, and disseminated ; the massivi' varie- 
ties arc »someiimes composed of granular or piismatic con- 
cretions ; tlic surfaces of which have frequently a whitish 
or bluish asjiect, and vary from glistening to dull. It very 
rarely occurs crystallized; and its primitive figure appears 
to be an oblique four-sided prism, in which the obtuse 
angle is nearly 110®. This prism sometimes occurs with 
six lateral planes. 

Internally it is shining, and the lustre is resinous, incli- 
ning to vitreous. 

The fracture is genmdly cctoichoidul ; seldom uneven. 

It 


* This species was named GadoUniUi, in compliment to Dr Gadolin, the 
the discoverer. 
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It is faintly translucent on the tiiinnest edges, and then 
it ai^jiearh blackish-green. 

It is hai’der than felspar, but softer than (juartz. 

Its streak is gteenish-grey,. 

It is brittle. 

It is difficultly frangible. 

When pure, it dfx?s not appear to affect the magnet* 

Specific gravity Geyer, — 4*0280, Gadolin, 

4.2370, Klaproth, — 4.0497, Ilaiiy, — 4, to 4.2, Molts, 

Chemical Characters, 

It inlumesccs very inucli before the blowpipe, and at 
length melts into an impert'ect slag, which is magiictical. It 
loses its colour in nitric acid, and gelatinises. 


Cmstitucfiit Parts, 

Gadolinite from Finbo. Gadolinite from Broddbo* 


Silica, - • 25.80 24.16 

Yttria, - 45.00 45.93 

Oxide of Cerium, 16.69 16.90 

Oxide of Iron, 10.26 11.34 

Volatile matter, 0.60 0.60 


98.35 98.93 


Bcrzelws in Afliandlingor, vol. xiv. p. 217. 


Geognostic and Geographic Sitmtiwi ?. 

It occurs, along with yttrotantalite, at Ytterby near 
Waxholm in Roslagen, in beds of a coarse gi*anular red 
felspar, which are situated in mica-slate ; at Finbo, near 
Fahlun, also in Sweden, in a coai'se granular granite, along 
with pyrophysalitc and tinstone. In lx)th places the gado- 
linite is invested with an ochre-yellow eaithy crust, which 
a})pcars to be hydrate of iron. This mineral is said to have 
been discovered in the Island of Bomliolm, and in syenite 
rocks in Finland. 


Genus XII. 
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OICN. 12. lOLITE. 


[cL.l. EAETHY MIN. 


Genus XII.— IOLITE 

This genus contains one species, viz. Prismato-Rhomboi- 
dal lolite. 

’ » 

Prismato-Rhomboidal lolite. 

lolith, Werner. 

Jolith^ KarsL Tabel. — Tolithe, Haw/, Tabl. p. 6l, & 221.— Di- 
chroite, Cordier, Journ. des Mines, t. 25. p. I 29 . — lolith, 
Steffens, b. i. s. Id. Hoff. 1>. i. s. 589.— Dichroit, Hans. 

b. ii. s. 6*59« — lolite, Atkin, p. 194. 

Ejcterndl Characters. 

Its ceflour is intermediate between violet-blue and black- 
ish-blue. When viewed in the direction, of the axis of the 
crystals, the colour is dark indigo-blue ; but perpendicular 
to the axis of the crystals, pale brownish-yellow. 

It occurs massive, disseminated, in pebbles or rolled 
pieces, and rarely crystallized. 

1. Perfect equiangular six-sided prism. 

2. Six-sided prism, truncated on the lateral edges. 

The crystals are small, and their surface is rough and 

dull. 

Internally it is glistening, and sometimes shining, and the 
lustre is vitreous. 

The cleavage is imperfect, four-fold, and in the direc- 
tion of the lateral and terminal planes of the six-sided 
prism. 

The fracture is small-grained uneven, and sometimes 
small and imperfect conchoidal. 

The fragments* are indeterminate angular and sharp, 
edged. 

It 


from lov, a viofet, and refers to its violet-blue colour. 
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It is translucent in the direction of the axis of the crys- 
tal, and transparent at right angles to it. It refracts double. 

It scratches quartz, but with difficulty. 

It is easily frangible. 

Specific gravity S.560, CbrdSe^.— 2.7, Hauy. — 2.541, 
Chemical Characters, 

It melts with difficulty before the blowpipe, into a very 
pale greenish-grey enamel. The same result is obtained 
when melted witli borax and carbonate of soda.. 


Cmstituent Parts, 


Silica, 

- 

43.6 

Alumina, 

- 

S7.6 

Magnesia, 

- 

9.7 

Potash ? 

- 

1.0 

Oxide of Iron, 

- 

4.5 


Manganese, a trace. 


Leopold Gmelin, 99.5 

Geogruostic and Geographic Situations, 

It is found at Orijarvi, near Abo in Finland* ; at Boden- 
mais in Bavaria ; in the country of Salzburg ; at Granatillo 
near Nijar, in Spain, imbedded in an aggregate of quartz, 
precious garnet, mica and felspar, which is included in ba- 
salt ; and in a bed of trap-tuff in the Bay of San Pedro, 
also in Spain. Large rolled pieces are found in Siberia. 
Gicsecke met widi it imbedded in felspar, in North Green- 
liind, and in mica in South Greenland^. Rolled pieces or 
pebbles of iolitc are brought from the Island of Ceylon. 

^ Use. 

It is cut, polished, and worn as a gem. 

Observatims. 


* Heuland. 

In Heuland's magniScent collection, there are crystals of Iolitc from 
Crfeenland two inches and a half in length, and one inch and a half in breadth. 
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OEM. 13. Q0ASTZ. 


[CL.l. EARTHY MIN. 


Obsmmttons. 

1 . lolltc is ch<aructcribed by its colour, crybUiilization, 
cleavage, harJnchs and weight. 

g. It is ilislinguished from sapphire (with which it has 
been confounded) by colour, inferior histrc, cleavage, infe- 
rior transparency, hardness and weight. Its colour, infe- 
rior transparency and hardness, distinguish it from beryl 
and emerald. 

3. It is tlie sapphire (Scan of collectors. 

4. Werner describes a mineral under the name Peltom^ 
which appears to be but a variety of the prisinato-rhoinboi- 
dal lolite. 


Genus XIII. QUARTZ^. 

This genus contains two species, viz. Rhomboidal Quartz 
and Indivisible Quartz -f-. 

1, Rhomboidal Quartz, 

Quartz, WernerS 
Rhoinboedrischer Quartz, Mohs, 

This species contains foprteen subspecies, \iz. 1. Ame- 
thyst, 2. Rock Crystal, 3. Milk Quartz, 4. Common Quartz, 

5. Prase, 6. Cats-eye, 7. Fibrous Quartz, 8. Iron Flint, 

9. Homstoiie, 

* The name Quartz is of Qerman origin, and appears to hare been form- 
ed from the sound which pieces of this mineral emit when rubbed against 
each other or any other hard bodies. 

All the subspecies of what is called rhomboidal ^ptartz, have a rbom- 
boidal cleavage, or pass into those varieties that possess it. The subspecies of 
indiviaible quartz, have no cleavage, or cannot be divided or split in the di- 
rection of natural folia, 
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[Svhhp, 1, Am^thyaU — !•< Kind^ Common AmtthysU 

9. Ilornstone, 10. Flinty Slate, 11. Flint, 12. Calccdony, 
13. Heliotrope, 14. Jasper. 


First Subspecies. 

Amethyst*. 

Tins subspecies is divided into two kinds, viz. Common 
Amethyst, and Thick Fibrous Amethyst. 

Fh'st Kind. 

Cennmon Amethyst. 

Gemeinor Ametliysi, V/crncr. 

Gemcinor Aircthyst, Ifniss, b. ii. di. i. s. ^205. Jtl. Linl. b. i. 
8.74*. fd. Sadi, ii’th. s. ^80. Jd. Uert. s. 22 . 7 . Id. ]}!tohs, h.i. 
s. — Anietliyst-Quartz, Hah. s. 4. Id. Karst. Tabel.-^ 

Qi'i'irtz-h^alin Alnct^y^te, Brong. t. i. p. 27 . 9 * — Qiiai’tz-hya- 
liii Violet, HaYnjy I'ahl. p. 2.7. — ^Amethyst, Sleffem, b. i. s. 110. 
— Gw'iecincr Amethyst, floff. b. ii. s. 3 . — Stiin^licher Berg« 
kry.stal, Haas. b. ii. s. .'.’80. — ^Amethyst, Aih’n, p. 170. 

Eaivnud Characters. 

Its principal colour is violct-bJue, of all degrees of inten- 
sity. It passes on the one side from daj’k violet-blue, 
through ])lum-blue into clove-brown, and a particular kind 
of brownish-black ; on the other side, from pale violet-blue 
thix)ugh pearl-grey, ash-grey, greyish-white, greenish- white, 
oli^ e-green, into jiistacliio-grccn which latter is uncom- 
monly rare. 

Ill 

, 

■ The name Amiff j/st, which is of geeat antiquity, is derived from the 
Greek from a and ,tcsB-uejf it being supposed to puh&ess the power 

of preventing intoxication. Indeed, it was worn as an amulet for that pur- 
pose. 

t The green varieUcs are the ehrysolitc of some authors* 
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GEN. 18. aUAETZ. 


[CL.I. EABTHY MIN. 


In the massive varieties, several colours occur together, 
and these are disposed in stripes, or fortification-wise. 

Besides massive, it occurs in rolled pieces, and in angular 
pieces. 

The massive vai*icties are commoi^ in distinct concre- 
tions, which arc straight and^ thick prismatic, obliquely 
transversely streaked, and when free at the extre^ties, 
shoot into the pyramidal form. 

These concretions are generally intersected by others 
which are lamellar, and fortification- wise bent: and the 
colour delineations are arranged in the direction of these 
lamellar concretions. 

Sometimes the prismatic concretions, when they are very 
short, (which is very seldom the case), approach in shape 
to coarse granular concretions. 

The most freguent regular figure is 

1. A rather acute simple six-sided pyramid. It very 

seldom occurs in the form of a 

2. Double six-sided pyramid, in which the lateral 

planes of the one are set on the lateral planes of 
the other ; and this is either 

a. Perfect, or 

b. Truncated on the common basis. By the 

increase of this truncation it passes into a 

3. A six-sided prism, acuminated with six planes. 

Sometimes the edges between the acuminating and 
lateral planes are deeply truncated, as in fig. 66. 
PL 3. 

The crystals ofccu^^yays- in druses, and the simple py- 
ramids are side by sidP^but the double are superimposed 
on each other. 

The ciystals are middle-sized, and shiall. 

Externally 
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[iS'u&vp. 1. Amcthi/st , — Ui Kindf Common Amethyst, 

Externally the crystals are smooth, and alternate from 
splendent to glistening. 

It alternates from translucent to tranjparent. 

It is harder than felspar, but not so hard as emerald. 

Internally it is f^lendent, lining, or approaching to 
glistening, according* to the fracture; and the lustre is vi- 
treous. 

The fracture is perfect conchoida]^ or imperfect conchoi- 
dal, which sometimes passes into uneven and coarse splin- 
tery. 

It is brittle. 

It is rather easily frangible. 

Specific gravity deep-blue, Lowry , — Dark violet- 

blue from Ceylon 2.781, Karsten, — ^Violet-blue from Saxo- 
ny 2.750, Wenier, 

Chemical Characters. 

Eampadius exposed it for four hours to the strongest 
heat of a win^ •furnace, when it suffered no other change 
than the loss of its colour, and about one and a (|U{irlcr per 
cent of its weight *. According to Eherman, Avhen ex- 
posed to a stream of oxygen gas, it loses its colour, and 
melts into a transparent bead. 


Constituent Parts. 


Silica, 

97.50 

Alumina, 

0.26 

Oxide of Iron, 

0.50 

Trace of Mangaiv? 




RosCj Karsten’s Tabell. s. 23. 

\ oL. I. M Geognostic 


Lainpadius, SammL pract. chem. Abhandl. b. i. 
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t!EN.ld. QUARTZ. [CL.I. EARTHY MIK. 


Geogmstic Situation. 

It occurs^ in agate-balls in amygdaloid, greenstone, 
and |X)rphyry, and in veins iii^*primitive and secondary 
rocks. In the agate balls, it is associa^d with kyersof cal- 
cedony, carnelian, flint, and other qu^zose minerdM||tid 
is usually the uppermost layer of the series. Whei^nc*- 
curs in veins, it is associated either with ores of j^mcular 
hinds, or with agate, or with fibrous amethyst. It occurs 
also in rolled pieces in alluvial country. 

Geographic Situation. 

Europe.^ln veins and drusy cavities in the secondaiy 
or floetz greenstone of Fifeshire, particularly in those varie- 
ties that occur in the vicinity of Burntisland ; in amygda- 
loid near Montrose; in amygdaloid and greenstone in the 
Hill of Kinnoul, near Perth, juid* in many other parts ol* 
Scotland. Near Cork in Ireland. 

It occurs in the flojtz or secondary trapTocks of Iceland^ 
and the Faroe Islands. 

Upon the Continent of Europe, it occurs at Dannenio- 
ra in Sweden ; in the Clausthal and other parts of tlio 
Hartz ; at Annaberg, Kunnersdorf, &c. in Upper Saxo- 
ny; Bohemia; Silesia; Bavaria; Stiria; Salzburg; Car- 
niola; Switzerland; Hungary; Transilvania ; Spain; and 
France. 

-4.9ia.~At Catharinenburg, Nertschinsk, Mursinska, and 
other places in Siberia ; Cambay in India ; Persia ; and the 
Island of Ceylon. 

j<wm(fl.~Guana}|5j|«o in Me and in the United 
States. 
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Uses. 

The most highly val&^ amethystv lire {hose brought 
from the continent of India, and the Island of Ceylon. 
The next i^ esteem "are the Brazilian. Formerly the Sax- 
on and Bohemian 'amethysts were highly prized in Tur- 
key, and were exported by tlie way of Venice to Constan- 
tinople. At present, very beautiful varieties are found at 
C^arinenburg in Siberia; pear the town of Vique in 
Murcia in Spain ; and sometimes in the Val-Louise in the 
High Alps. 

When the colour is deep and pure, and uniformly diffu- 
sed, and the transparency is considerable, it forms a gem of 
gi'eat beauty. It is cut into necklaces, ear-drops, and 
bracelets ; but as it Is difficult to find a number of perfect 
stones with the same tint of colour, such pieces of jewellery 
arc very much valued. * One of the finest necklaces of this 
gem in England is said to be in the possession of the 
Queen. AmetKyst is souietimcs cut as a ring-stone, and 
then it appeal's to much advantage when set round with 
diamonds. Pale-coloured stones require the assistance of a 
blue foil. It should be set in gold rather than in silver, 
as the yellow colour forms a more agreeable contrast with 
it than tlie white. When the colour is irregularly diffui^, 
jewellers expose it for a short time, in a mixture of sand 
and iron-filings, to a moderate heat, by which it is render- 
ed niorb uniform. When it is wished to conceal the want 
of uniformity of the tint of colour, jewellers arc in the prac- 
tice of cutting many facets on A red or reddish- 

brown colour may be given to anmOlyst, by inclosing it In 
a j)iece of charcoal, igniting it, and allowimr it to consume 
jslowly. 
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The massive varieties, when sufficiently compact, which 
is not always the case, owing to the easily separable pris- 
matic concretions, are cut into snuff-boxes, and other orna- 
mental articles. 

The ancients wore this gem in the fprm of seal-stoiies,, of 
which many are preserved in cabinets, c ^ 

In the Royal Library at Paris there are many fine en- 
graved amethysts ; one of the largest is that on which is 
represented the bust of Trajan ; another of great beauty, 
with the figure of an Achille Cytharidc?. It was also, 
when ornamented with figures of the sun or moon, used as 
an amulet against poison. 

Ohsermiiom, 

1. Distinctive Cluiracters, — a. Between amethyst and 
roclc-crijstal. The colour-suite of amethyst does not agree, 
with that of rock-(Tystal : amcthyst'occursjmncipally in the 
pyramidal form ; whereas rock-crystal is generally prisma- 
tic: the fracture of amethyst is imperfect Cbnchoidal or. 
splintery ; that of rock-crystal is perfect conchoidal : roc k- 
crystal lias sometimes a distinct cleavage, which is not the 
case with amethyst ; the lustre of amethyst is lower than 
that of rock-crystal : the crystals of amethyst do not attain 
the. same magnitude as rock-crystals: anietliyst is not so 
perfectly transparent as rock-crystal : and, lastly, amethyst 
occurs in prismatic concretions, a form very seldom assu- 
med by rock-crystal ; and in lamellar coacrctions,«a form 
never observed in rock-crystal.-^6. Between amethyst and 
rose or milk quartz, colour-suites of the two mine- 

rals are very differem|: ilbse quartz occurs only massive, 
whereas .amethyst occurs both massive and disseminated ; 
md more frequently crystallized than massive : tjte lustre, 

yl‘ 
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1. Ameihi/8t^^2d Kind^ Thick Fibroun Amdhysu 

of rose quartz is shining and vitreo-revsinous ; but that of 
amethyst extends from .splendent to glistening, and is vi- 
treous : ro^ quartz is translucent, approaching to semitran- 
sparent: amethyst alternates from semitransparent to tran- 
sparent. , 

Second Kind, 

Thick FibrouS Amethyst. 

Dickfiisriger Amethyst, Werner, 

Dickfasriger Amethyst, Rcuss^ b. ii. th. i. s. 210. Id, Mohs, b. i. 

s. 148. — Fasriger Quaitz, Steffens, b. i. s. 125.— Fasriger 

Amethyst, Hoff, b. ii. s. 10. 

External Characters, 

It has generally a pretty dark violet-blue colour, which, 
when pale and^light, borders on pearl-grey, and from this 
latter passes into milk and yellowish white. 

It occurs only massive and in rolled pieces, never in crys- 
tals. 

It occurs in thin prismatic concretions, which are collect- 
ed into large angulo-granular concretions, that incline to 
wedge-shaped. 

Internally its lustre is glistening and vitreous. 

The fracture is imperfect conchoidal, and sometimes 
splintery, and fine-grainc^d uneven. 

The fragments are indeterminate ^^plar or wedge-shaped, 
and arc sharp-edged. - / 

It is generally translucent; som^Varieties incline to semi- 
transparent. 

It agrees in the remaining characters with the preceding 
Lind. 


Geognosfic 
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Geognostk Situation. 

It is found "in agjjte veins, and is generally accompanied 
with common amethyst. When both kinds occur together 
in the i^e vein, the fibrous always adheres to the wall. 

Geographic Situatiofn. 

Nearly the same as the former. 

Observediom. 

1. The absence of regular forms, the low degree of 
lustre, tlie distinct concretions, the inferior transparency, 
and the frequently (jccurring wliite colour, chai-acterize this 
kind of amethyst, and distinguish it from the other. 

2. It is distinguislied from fibrous quartz by colour, 
coarse-granular concretions, and its occurrence with com- 
mon amethyst. 

3. 'i"he older mincraloj^sts, when they distinguished fi- 
brous amethyst from common amethyst, named it prime 
S*amcihyst{\ because when both kinds occurred together, the 
common always rested upon the fibrous. 


Second Subspecies. 

Rock or Mountain Crystal 

Bergcrystal, Werner. 

Crystallus, Plin. Hist. l||t^ttxyii. Ed. Bip. v. 397 — Quartzuin 
pellucidum cristalliai^^JI Wall. p. 226 .*^ — Cristal de roche, 

Rome 


* Formerly this was simply named CkrystaU an appeUatllDii derived 

from the Greek, cold, and to/reese,>signiQdngabodycon- 

gealcd 
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Rome de Lisle, t. ii. p. 70. — Bergcrystal, Wern, Cronst. p. 111. 
Id. Wid. p. 296. — Mountain Crystal, Kirw.^ p. 241. — Berg- 
crystal, B. i. p. 217« Id.:Rstncr*h. ii. s. 318. — Quarzo, 
^ap. p. 170. — Quartz, Lam. t. ii. p. 119- — Le Cristal de Roche, 
Broch. t. ii. p. 24^ — Quartz, JHai/?/, t. ii. p. 406. — Berg Krys^ 
tal. Reuse, b. ii. s. 212. Id. Lud. b. i. s. 75, 7(). — Edler Quarz, 
Suck. Ir th. s. 284. Id. Bert. s. 253. — Berg Crystal, Mohs, b. i. 
s. 200-220. Id. Hal), s. 4.— Quartz hyalin, Lucas, p. 32. Id. 
Brong. t i. p. 273. Id. Brard, p. 90. — Transparent Quartz, 
vol. i. p. 195.— Quartz hyalin, Haiiy, Tabl. p. 24.-^Berg 
Crystal, Steffens, h. i. s. 105. Id. Hoff. b. ii. s. 12. — Edler Berg 
Kiystal, Haas. Ilandb. b. ii. s. 378. 

Characters. 

Its principal colour is white ; brown occurs often, but 
yellow is much less frequent. It very rarely occurs snow- 
white, more frequenfly greyish-white, which passes into 
pearl-grey and blue; further yellowish-white, yellowish- 
grey, pale ocfire-yellow, which sometimes inclines to wine- 
yellow, yellowish-brown, clove-brown, Mhich is sometimes 
so dark that it approaches to brownish-bUutk, sometimes in- 
clines to red, and# nearly to hyacinth-red. It is often iri- 
descent, particularly the white varieties. 

It occurs very seldom massive : often in rolled pieces, 
most frequently in crystals. The primitive figure, or that 

t() 


gealed by cold, because the ancients lieUeved that rock-crystal was formed in 
the same manner as icc, and that it li&^ater hardened by cold, but in a 
higher degree than in common ice. W&ib'lft'^as aftervrards found that many 
minerals, and evdh artificial substances, occurred in equally regular forms 
with what they called Crystal, this word by degrees changed its signification, 
and was applied to all minerals, or chemical productions having regular 
forms. This subspecies of quartz was then named CrystaUua montamia f 
hence the English name Rock-crystal, and the French Cristal de roche. 
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to mIucIi all the others can he reduced. Is a rhomboid of 
94^ 16', and 86 ® 45'. The -following are the principal va- 
ricties oi' secondary forms, which cun be traced back to this 
rhomboid. 

L Equmngular six-sided prism, rather acutely acumi- 
i Hated on lH)th extremities by six planes, which are 
set on the lateral planes Fig. 66. Pi. 4. 

5. When the prism becomes shorter, a double six-sided 

pyramid is formed, in which the lateral planes of 
the one are set on the lateral planes of the other, 
and the remains of the prism form a truncation on 
the common basis ; or the truncation is entirely 
wanting Fig. 67. PL 4. 

3. N® 1. in which the alternate angles formed by the 

meeting of the acuminating and lateral planes arc 
truncated j‘. Fig. 68. PI. 4. 

4. N® 1. in which all the angles formed by the meeting 

of the acuminating and lateral planes are trunca- 
ted ||. Fig, 69. PL 4. 

6. The prism is sometimes so broad, that it resembles 

a rcctangi Jar four-sided talJe, in which the termi- 
nal j Janes arc bevelled §. 

6. N® S. in which thx’ec alternate planes in each pyra- 
mid become larger than the others, and thus a fi- 
gure approaching to the cube is formed 

7. N® 1. 


* QuartZ'hyalin prisinc, Haliy. — Rome dc Lisle, t. ii* * * § p. 82. var. 3. PI. 6. 
fig. 28. 

‘j’ Quartz.hyalin dodecaedre, J^Uy.—Roine de Lisle, p. 70. PI. 6. fig. 19. 
J Quartz-hyalin rhombif ere, kauy* — Rome dc Lisle, p. 37. PI. 6. fig. 38. 

II Quartz-hyaJin plagiedre, Uauy. 

§ Quartz-hyalin comprime, Haiiy. — Rome dc Lisle, p. 85. Viu:. 4k PI. 5.. 
>ig. 29. &30. 
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7. N® 1. in which the lateral planes converge towards 

one extremity 

8. An acute simple six-sided pyramid. 

9. N® 1. in which the alternate and unconformable la- 

teral plane? converge towards both extreipities oi* 
the prism. 

10. An acute double tliree-sided pyramid ; originates 
from the preceding figure. 

The proportional size both of the lateral and acumina- 
ting planes vary so much, as to render it at first sight 
somewhat difficult to determine the Ibrm of the crystal. 

The crystals are from uncommonly large to small ; but 
arc most frequently middle-sized and large. The prisms 
are in general larger than the pyramids +. 

The crystals are seldom singly imbedded, more frequent- 
ly attached by one extremity, or by a lateral plane, also 
variously intersecting each other, and forming druses. 
Sometimes twin-efystaJs occur, and these are formed by one 
crystal penetrating another longitudinally. 

The blunt-edged pieces and the balls have a rough sur- 
face. The laterld planes of the six-sided prism, and the 
j)lanes in the otlicf figures that correspond to these, are 
transversely streaked; but the acuminating planes arc 
smooth. Sometimes the crystals arc invested with a rough 
translucent crust of quartz. 

It 


* Rome de Lisle, p. 126. var. 12. PL 6. fig. 36. 

In the Alps of Switzerland, prisms $«e^uring from two to three feet 
in length, and from four to seven feet In circumference, have been met with. 
— Baumcr's NaturgSshichte des Mineralrciches, th. 1. s. 244. In the Mu- 
seum of Natural History in Paris, there is a fragment of a rock-crystal, of 
so great a size, that it is conjectured the original crystal to which it belonged 
must have wdghed more than a thousand pounds, — Fujoulx, Mineralogie des 
.Gens du Monde, p. 131. 
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It very rarely occurs in granular and prismatic distinct 
concretions K 

Externally/ the yrystals are generally, splendent or shi- 
ning. 

Internally, they are splendent and vitreous. 

A cleavage is sometimes observed, die folia of which are 
parallel with the planes of d double six-sided pyramid of 
133® 48^ 103® 20'. Of these folia three are more easily 
detected than the otliers, aiid these are parallel with the 
planes of the primitive rliomboid. 

The fracture is almost always perfect conchoidal. 

The fragments are indeterminate angular, and very 
sharp-edged. 

It is generally transparent sometimes semitransparent 
or translucent ; it refracts double, but feebly. 

It scratches felspar, l)ut does not affect toj^az. 

It is ratlier easily frangible. 

Specific gravity 2.650, rock-crystal from Madagascar, 
— 2.605, clove-broAvn crystal, Aarftten. — 2.888, 
snow-white transparent, from Marmerosch, Kay'sten , — 

2.5813, Hauy. 

Physical Characters. 

When two pieces arc rubbed against each other, they be- 
come phosphorescent, and exhale an odour like that of the 
electric fluid. 


Chemkal 


* The rare variety in priaoqiklc concretions is one of the links nrhich con* 
nects rock^rystal with amethyst. « 

f In transparent crystals, we generally find the basis or point of adhc« 
tcncc nearly opaque. 
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Chemical Character.^. 

It is completely infusible before the Ijowpipe, but, when 
exposed to a stream of oxygen gas, it melts into a nearly 
transparent bead. •* Coloured rock-crystal, if carefully ex- 
|X)sed to a gentle heat, loses its colour, but retains its trans- 
parency. 

Constituent Parts, 

Silica, 995 

Trace of ferru^nous 
Alumina. 


100 

Biicholz^ Gehleifs Journ. 1808, p. 150. 

It appears from this analysis, that rock-crystal is an an-* 
hydrous silica ; Qther chemists maintain that it contains om^ 
or two per cerct* of moisture. 


Geognostic Situation, 

1. Although ro«k-cryslal occurs more frequently, and in 
more numerous geognostic relations than amethyst, yet it is 
not the most common subspecies of quartz. It appears 
most frequently, and in the largest and most transparent 
crystals, in primitive rocks, where it occurs in beds, veins, 
and large drusy cavities. 

These veins often contain large dmsy cavities. In the 
valley of Chamouni, and oUier districts in Switzerland, in 
searching for rock-crysUds, the princijml symptom is the 
quartz veins in the granite or gneiss. When a vein is dis- 
covered, the miner moves only in its line of direction, strik- 
ing with a hammer, which he continues until a hollow sound 
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is heard ; here he stops, breaks into the cavity underneathj 
and finds the tock-crystal. 

In the ycar'lTSOje a magnificent cavity rwas opened in a 
quartz vein in the Grimsel, in the Canton of Berne. The 
vein which led to the cavity was three fcc^t wide, but the 
cavity was eigliteen feet wide, and one hundred and twen- 
ty feet deep, and lined witli numerous beautiful rock-cry- 
stals. Many of them were one hundred weight, others 
four or five liundred weight, and even six or eight hundr^ 
weight. In other mountains in the Alps, cavities have be!jl%l 
opened, containing rock-crystals, weighing upwards of foj^^ 
teen liundred weight, and mea^ring in diameter three 
half feet, in length two and a half, and each lateral plane one 
and a half feet broad. In the Royal Museum in Paiis there 
is a groupe of rock-crystals, weighing three hundred and 
twenty-five pounds, from the Fischbach in the Vallais; and 
belonging to the same magnificent colle^ion, there is a 
hexaliedral prism of transparent rock-crystal, which, on ac- 
count of its enormous weight, could not be placed in the 
gallery of the Museum. 

The drusy cavities, as well as the other parts of these 
veins, contain other minerals besides rock-crystal. Thus 
ill Switzerland, France and Scotland, they contain al- 
so adidaria, common felspar, epidotc, chlorite, and calca- 
reous spar; and in Siberia and other countries, topaz, 
beryl, and mica. In these veins we very seldom meet with 
ores, and when they do occur, it is but in small quantities; 
and almost the only s}x?cies hitherto observed, are specular 
iron-ore, iron-pyrites, and octahedrite. 

In Other situations, however, it is associated with consi- 
derable variety and abundance of ores, and not only in 
veins, but also in beds. Thus in Hungary, Transilvania, 


Saxony, and other countries, it occurs in veins along with 

galena 



WlD.l. GEM.] SP. l. UIIOMBOIDAL QUARTZ. 189 

[Subip. 2. Rock or Mountain Crystal. 

galena or lead-glance, blende, copper-pyrites, and iron-py- 
rites ; and in beds in the tin formation of Zinnwald. 

These arc its principal geognostic relations in primitive 
mountains ; and there, it may be added, it occurs more fre- 
quendmand abundantly in granite, gneiss and mica-slate,, 
than iirolher rocks of that class. 

It occurs rarely in secondary rocks, and principally in 
limestone, marl and greenstone. 

It may also be noticed, that rock-crystal forms one of the 
constituent parts of the variety of gi-anite named graphic 
granite. 

2. Various substances are found inclosed in rock-crystal: 
Thus it occasionally contains cavities, which are cither 
wholly or partially filled with air, water,, or j)etroleiun 
when the cavity is partially filled with \va.ter or petroleum, 
the air-bubble, or space unoccupied by the water, is visibh; 
in tnoviiig the crystal in different directions. The follow^- 
ing are other minerals observed^ inclosed in rock-crystal ; 
epidote, schorl^ garnet, chlorite, mica, asbestus, actynolitc, 
fluor-spar, heavy-spar, native silver, specular iron-ore, needles 
of manganese-ore, and of grey antimony-ore,, and crystals 
and grains of arsenical pyrites, and rutile. Sometimes the 
crystals of gixy aiftimony-ore, manganese, and rutile, arc 
decomposed and carried away by some agent unkni^wn to 
us, and then the rock-crystal appears traversed by a num- 
ber of hollow prismatic canals. 

Geographic SltuafiotK 

Crystals of gr^at size and beauty arc foiintl in 
different parts of Scotland ; the rqqk-crystals of the Island 
of Arran, whidi occur in dnisy cavities in granite, are well 
known; but the largest and most valuable are found in the 

neighbourhood 
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neighbourhood of Cairngorm, in tlie upper part of Aber- 
deenshire, where they occun in granite, or in alluvial soil, 
along with beryl and topaz. Small but Ixjaiitiful rock-crys- 
tals occur in the secondary greenstone of Burntisland in Fife- 
shire. It is comparatively rare in England, — a circumstance 
wliich ought not to excite surprise, when it is kuiwn that 
the rocks which generally afford this gem occupy but a small 
|mrt of that portion of the island. It occurs at Denny- 
val slate tjuarries, and near Scorrier in Cornwall; near 
Snowtlon in Caernarvonshire; near Bristol; and at Al- 
lenlieads in Northumberland. On the Continent of Eu- 
rope it is very widely, and often abundantly distributed. 
Thus it is found at Kongsbeiig in Norway, along with na- 
tive silver ; and in the same country, in beds of ([uartz, in 
primitive greenstone ; likewise in drusy cavities in granite, 
in the Hartz ; in Upper Saxony, in a tinstone formation j 
Bohemia ; in Silesia, in granite ; in clay-slate in Bavaria ; 
Tyrol ; Carintliia ; Carniola ; Italy ; Hungary ; Transilva- 
nia ; Switzerland, particularly in Mont Blaiic ; Spain ; and 
France, particularly in Dauphiny, where very magnificent 
groupes of crystals are found. 

Asia, — Island of Ceylon; Catliarlnenburg ; Adon-Tsche- 
lon, along Avith beryl ; at Ncrtschinsk. 

j^rica . — Large and beautil'ul crystals, Avhich are some- 
limes traversed by crystals of nitile, are found in Mada- 
gascar 

America, — Beautiful small crystals are found at Cape 
Diamond near Quebec; in West Greenland, and many 

other 


• It is mentioned in Fresange's Voyage to Madag^car, tliat crystals 
twenty feet in circumference occur in that island. Here we must suppose 
that massive quartz and rock-crystal have been confounded, together. — 
An. des Voyages, de la Geographie, et de i’Histoire, par Malte Brun, Paris, 
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©ther parts in North America, particularly the United 
States. 

I^arge and beautiful crystals are Ibund in the Brazils, in 
the Caraccas, and btlier districts of South America. 

Uses. 

Rock-crystal is cut and polished as an inferior kind of 
gem or ornamentid stone. It receives the reejuired shape 
by sawing, splitting, and grinding. The sawing is effect- 
ed by means of an extended copper-wire fixed to a bow ; 
the wire is coated with a mixture of oil and emery, and 
is drawn backwards and forwards until the operation is fi- 
nished. As this process is a very ledloiis one, particular- 
ly when the mass is large, a more expeditious, although 
less certain, method is ^metiuies followed : The crystal is 
healed red-hot, and then a wet cord is drawn across in the 
dinx'tion we intend to tiplit it ; by the rapid cooling thus 
effected in the direction of the cord, the stone easily splits, 
find generally in the desired direction, by a single blow of 
a hammer. The grintling is done by means of emery ; 
and the jxilishing with tin ashes and tripoli It is most 

advantageously 


* The cutting und polishing of gems differs considerably from that of 
diamond-cutting, nlicady described. The form intended to be given to the gem 
being deteimined on» it is cemented to the end of a sticki and the facets are 
set on, not by cutting its surface by means of a diamond, but by applying 
it to the mill. The mill is a plate of copper, or of an alloy of lead and tin, 
to which a horizontal motion is given by a simple piece of machinery. Its 
surface lieing charged with diamond-powder and oil, or with fine emery and 
water, (the former of these, however, is preferred, the rapidity with which 
it works being sucji as to make up for the difference of price between the 
two materials), a thick peg of wood, called a guage, pierced with small holes 
in all directions, is set upright on the lapidary^ bench, close to the mill ; 

and 
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ailvaiitageously cut into steps, wlieii used eiCiicv for seals, 
or for other purposes ; the brcadtli of the table should 
proportioned to the fulness of tlie colour, and it should ’ life 
net with an appropriate foil of a pale coIcAh*. 

Different kinds of work in rock-crystal must be perfo- 
rated, and the perforation is executed by n4b.ns of the 
diamond-splitter and a drill machine. It is cut into ring- 
stones, seal-stones, necklaces and ear-drops ; and when tlie 
masses are large, into snufl-boxes, vases, and ornaments for 

chandeliers. 


and the process of setting the facets takes place in the following manner : — 
The stone is placed on the surface of the niill» the opposite end of the stick 
to which it is cemented being inserted in one of the holes of the guage. In 
this position, it is kqit steady by the workman with the right hand, while 
w'ith the other he puts the mill in motion, by turning a winch, llie direc- 
tion of the indtion given to the mill, is such as tends to draw the stick out 
of the guage ; for, if given in a contrary direction, it would soon flaw and 
tear up the folia of the stone. The skill of the lapidary depends on regiu 
lating the velocity of the mill, and pressing with more or less force on the 
stick, with an almost imperceptible tendency to one or^ other direction, in 
different stages of the w'ork, examining each facet at very short intervals, in 
order to give as great precision as possible to its size and form. This Ijeing 
completed, the cutting-mill is taken out, and replaced by one of brass, on 
w'hich the polishing is performed, by means of fine emery, tripoli, and rotten- 
stone, exactly in the same manner as practised in the first stage of the pro- 
cess for setting diamonds. 

Considerable judgment is required in determining the form and propor- 
tions best adapted to show the beauty of any particular stone. If the colour 
of the stone is deep, and its transparency perfect, the best form to give it is 
the biilliant ; but if the colour is pale and light, the most advantageous mode 
of cutting it, is to cut the tabic side in the brilliant form, and the collet side 
in steps: by this means the table will be left dark, while all the light re- 
flected from the steps on the- under side^of the stone, will be thrown up in- 
to the facets, by which the table is surrounded. Wlien the stone possesses 
opalescence, play of colour, &c. such as opal and Labrador felspar, they ought 
to be cut more or less hemispherical or elliptical, without any flat facets, but 
highly polished. In Fftmce, certain dark-coloured gems, as garnet, and scs 
mitransparent ones as chrysoprgse, are cut en cahochon, with a row of 

small facets surrounding the base. — Marne's Treatise on Precious Ston£s^ 
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chandeliers. Tlic ancients valued vases of llfis stone very 
highly, particularly when of considerable size. Such were 
the two cups which the tyrant Nero bi-gke info pieces in a 
fit of despair, when he was informed of the revolt whicli 
caused his destruclioTi. One of these was eslimated at 
1»5,000 livres. At •Ihianfon there was formerly a manu- 
factory, where the rock-crystal of Dauphiny was worked in- 
to ornaments for chandeliers. 

When perfectly pure, it is much in request by opticians, 
who cut it into glasses for those spectacles which are called 
pebbles^ and who use* it for various opticid instruments. 
The best crystal is imported Irom Brazil and Madagascar, 
in blocks, not unfrequently from 50 lb. to 100 lb. weight. 
It is sold at various prices, from five to twenty shillings a- 
pound, according to its quality. 

The deep wine-yellow, and clove-brown coloured varie- 
ties are those most highly esteemed as articles of jewellery, 
and are made up into necklaces and eaj'-dro})s, or are out 
into seal-sloncs and Imwjchcs. It is an excellent stone for 
engraving upon, and hence, occasionally, beautiful figures 
and groupes are cut on it. These beautiful varieties are 
found in different pavts of Scotland, but particularly in the 
granite mountains towards the source of the Dee. Of these 
mountains the most universally known is Cairngorm, and 
lienee these stones arc in trade known under the name 
Cmrngorum Stonca, The rock-crystal of Brazil and Ma- 
dagascar, is in general of a deept'r and richer colour than 
that of Scotland, and can be purchased at a cheaper rate; 
and as tliere is a natural prejudice in favour of the prodiic- 
lionsof our own country, these also arc sfJd under the iiarne 
(,'airngorum Stonds. Tlie deep coloured yellow varieties, 
when well cut and set, are sold as to)iazes. The clove- 
lirown varieties are known to jcwc'llrrs under the name 
Yol. I. N Smoke 
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Smoke Topaz^ but these, and all other varieties of rock- 
crystal, may be readily distinguished from topaz, even 
when jKilishod, by the following characters : Tt)paz scratch- 
es rock-crystal, but it is not affected by nifck-crystal ; to- 
paz has a specific gravity of 3.5, whereas that of rock-crys- 
tal is only 2, 6.5 ; and topaz retains Vhe electricity it ac- 
quires by friction twenty-four hours and upwards, but 
rock-crystal seldom half an hour, and often much less ; and, 
lastly, the topazes of Brazil and Siberia, and also many of 
those of Saxony, become electrical by heating, which is not 
the case with rock-crystal. 

We sometimes observe on the surface, or in the interior 
of rock-crystals, a beautiful iridescence. This ]jropcrty, 
when superficial, is owing to a slight covering of metallic 
oxide ; but when internal, it is caused by the refraction of 
light, in nuniei’ous fissures. This appearance may be arti- 
ficially produced by heating rock-crystal nearly nxl hot, 
and then phinging it into hot water ♦. Such varieties are 
esteemed by collectors. 

The varieties of rock-crystal that contain vesicular cavi- 
ties with air and water, and which are know^u to French 
collectors under the name (piartz lipiphle acrohjdre^ are 
much jirized by collectors, and sc?ll at a considerable price. 

The varieties inclosing crystals of titanium, the Venus 
Ilair^stones of amateurs, and tliose containing crystals of ac- 
tynolitc, or the Thetis Hair-stones^ are also in much repute 
with collectors, and sell at a considerable price, when of 
good colour and transparency. These, and several other 
varieties, such as those containing chlorite?, or needles of 
manganese, are cut and |iolishetl, and worn as ring-stonc» 
or brooches. 

Different 



* This variety of rock-crystal is conjectured to be the Jm of Pliny. 
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DifTt'rent colours may be comiriUuicateil to the white 
varieties of rock-crystal : Thus, if they are heated, and 
plunged into a stiiution of Indigo, they* acquire a blue co- 
lour ; if into a decoction of cochineal, a red colour ; oi* if 
into a solution of cojiper, a blue tint. A clove-brown co- 
lour may be given to white-coloured crystals, by exposing 
them to the vajHiur of burning wood* Artists some- 
times communicate beautiful colours to rock-crystals, by 
forming them into doublets. Two modes are followed. 
In the one, we take a semibrilliant of rock-crystal, and 
hollow it underneath, and fill the hollow with a liquor of 
the colour \vc wish the stone to exhibit, and then inclose 
it by a plate of glass. If this kind of doublet is dexter- 
ously made, we do not readily discover that the stone 
is holknv underneath, and only coloured in the middle, but 
the whole mass appears ^of an uniform tint. The second 
kind of doublet is formed, by cementing a coloured plate 
of glass on the base of a reset or brilliant cut rock-crystal, 
by means of which the wdiole stone acquires the colour of 
the plate. 

llock-crystal is sometimes imitated by artificial pastes; 
but these can he distinguished from the true stone by dieir 
inferior hardness, and their containing roundish air-vesicles 
irregularly distributed throughout tlie mass. 

Of these pastes, the most celebrated is that knowm under 
the name of Strass 2)aste. 


’ Obscrvatimis. 

• 

1. This subspecies of (piartz is characterized by its 
freejuent pale ccSours, its constant regular form, its lus- 
tre, cleavage, fracture, and perfect transparency. It is 
ilistinguished from aviethyst by its colours, its prisma- 
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tic figure, its perfect conchoidal fracture, imperfect clea^ 
vage, which seldom occ\ir in amethyst; lastly,* its great- 
er transparency, and different gcognostic situation. Its 
stronger lustre and transparency, and conchoidal fracture, 
distinguish it from common quartz^ Its low i|egree of lus- 
tre distinguishes it from the diumond^ Vliich is remarkable 
for its high adamantine lustre ; and pure rock-crystal has a 
higher degree of transparency tlian that gem. The same 
charac^ters enable us to distinguish it from zircon and white 
sapphire. 

2. Transparent snow-Avhite rock-crystal resembles glass 
in its general appearance ; but, independent of other characu 
ters, the vesicles and rents that occur in both afford an easy 
mode of distinguishing them ; the air-bubbles or vesicles in 
glass being irregularly diffused, and ncai’ly of a globular 
shape ; while in rock-crystal they are disposed in the same 
plane or panillel planes; and generally in the fbrui (»f 
clouded specks. 


Third Subspecies, 

Rose or Milk Quartz 


Milch Quartz, Werner. 

Rosen rother Quarz, Wid. s. 301. -r Rosy red Quartz, Kirw. vol.i. 
p. 245. — Milch Quarz, Emm. b. i. s. 136. — Quartz laiteux> 
Lam. t. ii. p. 123. — Quartz laiteux, on Quartz Rose, Broch. t. i. 
p. 246. — Quartz-hyalin-rose, t ii. p. 41 8. — Milch Quarz,. 

RcusSyh. ii. til. i. s. 221. Id* Lud. b.i. s. 76. Id. Stick, ir th. 
s. 283. Id. Bert. s. 255. Id. Mohs, b. i. s. 220. Id. Ilah. s. 4. 

Quartz 


* Roue Q^aTtzy from it? rose-red colour ; Milk Quartz, ftiitn the opaline 
milky appearance it often exhibits, particularly when cut. 
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—Quartz rose, Lucas, p.32. — ^Quartz-hyalin, iBrnig-. t.i. p.278. 

— Quartz rose, l^rard, p. 93.— Transpazent rose-red Quartz, 

Kid, vol. i. p. 199- — ^Quartz ro^e, Haii^, Tabl. p. 25.— Milch 

Qiiarz, Steffens, b. i. s. 112. — Rosen Quarz, & Milch Quarz, 

Haus. Handb. b. i>. s. 382. — ^Milch Quarz, Hoff. b. ii. s. 31. 

Milk Quartz, Aikin, p. 177* 

External Characters. 

Its most common colours are rose-red and milk-white. 
The rose-red colour sometimes inclines to flcvsh-red, and 
passes into crimson-red, reddish-white, pearl-grey, and, 
lastly, into milk-white, which reflects a yellowish light, and 
ofUiii passes into blue. 

It occurs only massive. 

Some varieties shew a tendency to straight and thick la- 
mellar distinct concretion's. 

Internally its lustre is shining, sometimes passing to 
splendent, and is Vitreous, slightly inclining to resinous. 

The tVacture is more or less perfect and flat conchoidaL 

Tlie fragments are indeterminate angular and sharp- 
edged. 

It is more or less translucent, even approaching to semi- 
transparent. 

The other characters are the same as those of rock- 
crystal. 

Constituent Parts. 

It is supposed to be silica coloured with manganese. 

Geognostic Situatim. 

It occurs in masses, included in beds of quartz subor- 
dinate to gr^tc and gneiss, and in veins of manganese in 
granite. 


Geogr(ij)lik 
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Gcdgrop%ic Situaiion. 

Europe . — It wa» first discovered in Bavaria, where it 
occurs in beds of quartz in granite near Zwicscl ; also in 
the ridrlbcrg in tlic Forest of Bohemia, and in the Har- 
laclibcrg, near Bodenmais. Pale rose-red, and n^^twhite 
> ancVies occur near Ilohenstein in Saxony ; i"ose»»red at 
Areiulal in Norway ; inilk-wliitc in Spain ; rose-red at 
Chate<‘!u-ncuf in Auvergne and Moisin in France; and pale 
rose-red and milk-wliite in the Island of Coll, one of the 
Kebi’idcs. 

A/m . — Very beautiful rose-red semitransparent varieties 
occur in the Kolywan mountains, and in the Tigerezkes- 
chen snow mountains. 

Amcrka . — At Topsham in Maine, in the Unit(*d States, 
and in South Greenland. 


Use8^ 

It is employed in jewellery, and the larger masses are 
cut into vases It takes a fine pdish, and when the 
colour is good, the ornaments made of it are beautiful. 
When cut and polished, and of a g(X)d colour, it is sold 
for spinel ; yet its deficiency in hardness, transparency, 
and fire, is se great, that the deception is easily detect- 
ed f. 


Observatim,^, 

1. This subspecies is distinguished from Rock-crystal, the 
only one of the subspecies of the quartz species with 

which 


M. Dcdree ha.s in his ))osscssion a beautiful vase of rose, quartz. 
In the district of Kolyvan in Siberia, it is cut into elegant vases. 
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* which it could be confounded, by its colour, massive exter- 
nal shape, fracture, lustre, and lamellar coiicrelions. 

2. The milk or bluish- white variety of this mineral, is 
by some jewellers named false%app1iire^ or occidental sap- 
phire, 

3. It loses its colour by keeping, pai*ticularly in a warm ' 
place. 


Fourth Suhspccks. 

Common Quartz. 

Gemeincr Quartz, Werner, 

Quartzum rude. Wall t. i. p. 220. Id, Rome de Lw/r.— Gemei- 
ner Quartz, Wid, p. 300.— Quartz, Kirnf, vol. i. p. 24*2. /d. 
Estner, b. ii. s. 265. Id. Emm, b. i. s. 125. — Quarzo, Nap, 
p. 170 . Id, Lam, t. ii. p. 119 »“Quartz hyalin amoi-plie, //ai/y, 
t. ii. p. 423. — Le Quartz commune. Brock, t. i. p. 248. — Ge- 
meiner Quarz, Hems, b. ii. s. 44. Id. Lud. b. i. s. 76 . Id, 
Mohs, b. i. s. 222-245. Id. Bert, s. 250. Id. Suck, ir th. s. 290. 
Id. Ilah. s. 5. — Quartz hyalin opaque, I mens, p. 32.— Quartz 
hyalin amoqdie, B%(mg, t. i. p. 274. — Quartz hyaline opaque, 
Brard, p. 94 . — Quai’tz amorphe, Hauy, Tabl. p. 25. — Ge- 
meincr Quarz, Steffens, b. i. s. 119. Id. Hoff. b. ii. s. 34. 

Externyl Characters, 

The colours of connnon quartz are very various. The 
most common are white and grey ; less frequent are yellowy 
brown and red, and the rarest are green, blue and black. 
Of white, the followi'^^r varieties have been observed : snow- 
white, greyish-u*< ‘ , \ellowish- white, greenish-white, and 
reddish-white : Irom greenish-white it passes into a colour 
intermediate between verdigrfs^green and mountain-green, 

and 
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and into pale olive green. The vaineties of grey are ash- ► 
grey, smoke-grey, yellowish-grey, pt'arl-grey, and blnish- 
grey. Fj oin liluisli-grey it passes into darkfiiidigo-bluc, Ikr- 
lln-blue, and vioIel-l)lue. l^oin yellowish-grey it passes in- 
to wax and honey yellow ; from pearl-grey into flesh-red, 
blwd-red, brick-red, and further into' hyacinth-red, red- 
disli-brown, and pale chesnut-bmwn. From dark asli^grey 
into greyish-black. 

The varieties of extcnial shape are even more numerous 
than those of colour. 

It occurs most commonly massive, disseminated, in blimt- 
cdged pieces, in grains of different sizes and forms : also in 
plates, stalactitic, rcniform, botryoidal, globular, specular, 
corroded, vesicular, ramose, amorjihous, cellular, and with 
impressions ; of the cellular it presents the following varie- 
ties, hexagonal, polygonal, and circulo-cellular ; and of 
this latter form, the })arallel, double and spongiform varie- 
ties. 

The impressed forms are tabular, cubical, j)yramlda], and 
conical. 

It sometimes occurs in distinct concretions. These arc 
gr.inular, ])rismatlc, and raicly lamellar. The granular 
coiicretioris vary from very large to small, and are round, 
angulo-granular, and date-shaped granular, and often one 
or two varieties occur included in the other. The gra- 
nular varii ty is sometimes flexildc. The prismatic con- 
cretions are paralUd and scopifonn diverging, varying from 
thick to very tliin. The lamellar concretions are thick and 
straight. 

It (XTurs in true and supposititious crystals. 

Tlie following are the true cry stals, which conjoin those 
«>f rock-crystal and amethyst. 

1. Six-sided prism acuminated on both extitniitics by 

six 
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six planes. It is either crystallized on both extre- 
mities, and then it is imbedded, or crystallized only 
at one extremity, and then it adheres. 

2. Simple six-sided pyrami®. The crystals of this jS- 

gure are either single, resting on each other, or 
arc aggregated in form of a bud. 

3. Double six-sided pyramid, which is sometimes ag- 

gregated in vows. 

The surface of the crystals is the same as in rock-crys- 

hil. 

The following are the supposititious crystals : 

1. Double six-sided pyramid, hollow, and the surface 

drusy. Originates from calcareous-spar. 

2. Single and double three-sided pyramid, hollow, and 

surface drusy. Originates from calcareous-spar. 

3. llegular octahedron, sometimes hollow, and surface 

drusy. Originates fn3m fluor-spar. 

4. Cube. Originates from fluor-spar, 

5. Rectangular four-sided table, hollow, and surface 

drusy. Originates from heavy-spar. 

6. Oblique four-sided table, surface drusy. Originates 

from heavy-spar. 

7. Eight^sided table, sometimes hollow, sometimes part- 

ly filled with straight lamellar heavy-spar, and the 
surface drusy. yriginates from heavy-spar. 

8. Lons, liollow, and surface drusy. Originates from 

gypsum. 

The crystals occur of eycry size, from very small to 
very large, but they never atUiiii the magnitude of rock- 
crystal. The prisms arc generally larger than the pyra- 
mids, ^ 


Extcrnallv 
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Externally the lustre of tlie true crystals varies from 
^lendent to glistening ; that of the rolled pieces is glim- 
mering, passihg intp dull. 

Internally it is shining, which sometimes borders on 
glistening, and sometimes approaches to glimmering, and 
is vitreous. ^ 

Its cleavage, which is very rarely discoverable, is im- 
perfect. 

The fracture is amrse splintery, and sometimes small- 
grained uneven, which latter [)asses into small and imper- 
fect conchoidal. It sometimes occurs slaty. 

The fragments ai*e indeteiminate angular, and sharp- 
edged. 

It is generally Iranslucent, seldom scmitranspai-ent 
and the darker varieties are only translucent on the edges. 

The other characters the same as those of rock-c!rys.. 
tal. 


Chemical Characters. 

It is infusible without addition before the blowpipe, 
but when exposed to a stream of oxygen gas, it melts in- 
to a milk-white porcellaiious bead. 

Gcoffmstic Situation. 

This is one of the most abundant minerals in nature, 
and apj)ears in many different geognostic situations. It 
occurs in primitive, secondary, alluvial and volcanic rocks, 
and either as a constituent part of these rocks, or associa- 
ted with them in the form of beds and veins. Thus it 
forms a principal constituent part of graipte, one of the 
most frequent and abundant of rocks ; it is also one of the 

oompoiiont 


It is only in the ci^stallized varieties that semitransparency occursw 
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component parts of gneiss, micfi-slate, and topaz-rock: 
occurs imbedded in gi’ains and crystals in poqJiyry, and 
accidentally intwmixed with clay-slate and limestone. 
Beds of quartz occur in granite, gneiss, mic£uslate, and 
clay-slate: and these beds are sometimes several hundred 
fathoms thick, and form whole hills, or ranges of liills. 

Most of the veins that traverse primitive rocks, with 
the exception of those that afford fluor-spar, heavy-spar, 
and some other minerals, contain * a)mmon quartz. These 
veins are frequently entirely com])osed of quartz, and 
are of great width and extent ; indeed they are so large, 
that Dolomieu and others maintain, although erronw)usly, 
that quartz occurs more abundantly in veins than in any 
otlier kind of repositoiy. 

It also occurs in metalliferous l)eds along with ores of 
different kinds, as galena or lead-,glance, tinstone, and va- 
rious pyritical minerals. 

It occurs in vast ul)undancc in secondary mountains, in 
the form of sandstone, and also in beds subordinate to 
gypsum and limestone. The numerous veins that tra- 
verse the different rcKiks of the ’^secondary or fl(elz class are 
very often particularty distinguislied by the common quarts 
which they contain, 

Hie alluvial deposites so abundantly and widely spread 
over the face of the earth, contain enormous accumulations 
of q uartz, in the form of rolled pieces, gravel, and sand. 

Its distribution in true volcanic rocks is not well undciv 
stood. 


Gcog?^aj)hic Situation. 

jEaropc.-— This mineral, in the form of quartz-rock, oc- 
curs very abundantly in the Highland Districts of Scotland, 

where 
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where it is disposed in beds or veins in primitive and secon- 
dary rocks. Its various geognostic relations may be stu- 
died with grdht adv4intage in many of the Hebrides, parti- 
cularly in Isla and Jura, and on the mainland on the coasts 
of Caithness, Sutherland, Ross-shire, Inverness-shire, and 
Argyleshire. Whole hills, and ranges of hills, of 'Quartz- 
rock occur in the interior of Scotland, and it abounds in 
many of the Hebrides and Shetland islands. In the form 
of sandstone, it skirts the east toast of Scotland, almost 
unijitcrruptedly from Berwick to Stonehaven, and, after an 
interruption of primitive rocks, continues to bound the 
shores from Buckie to the Pentland Frith. The sandstone 
also forms extensive tracts on the west coast, and many 
considerable tracts of this rock extend from the coast into 
the interior parts of the country. Some groupes of islands, 
such as the Orkne^y s, are almost entirely composed of quartz, 
ill the form of sandstone. 

It occurs in the Primitive Mountains of England ; but 
not so abundantly as in Scotland. It also forms a princi- 
pal constituent part of the different sandstones of the lower 
and flatter parts of England, and ajipears in veins that tra- 
erse not only sandstone but also limestone, traj), and other 
rocks. 

It is abundant in the primitive and secondary mountains 
of Ireland. 

In the alluvial districts in the different parts of Bri- 
tain and Ireland, it abounds in the form of gravel and 
sand. 

On the Continent of Europe it is very abundantly ipid 
widely distributed; indeed we cannot name a country, 
from the coast of Norway to the Black Sea, and from the 
Arctic Ocean to the Mediterranean Sea, that does not con- 
tain much common quartz 
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Asia , — beautiful indigo-blue variety, along with the 
common varieties, occurs in the Island of Ceylon. In Si- 
beria it occurs in ^vast abundance, citlu;i’ as a constituent 
part of mountain rocks, or in beds alternating with them^ 
or in veins traversing them. In the peninsula of India, it 
appears as a constitilent part of granite, gneiss, and mica- 
slate, in the form of quartz-rock, also accidentally mixed 
with clay-slate, and as a constituent part of various sand- 
stones. 

Afrim , — ^At the Cape of Good Hope it occurs in veins, 
and as a constituent part of granite ; and the great ranges 
of mountains to the north of that promontory are formed 
of sandstone, of wliich this mineral forms a principal in- 
gredient. The vast sandy desarts tliat occupy so great a 
portion of the surface of Africa, contain much common 
quartz, 

America , — The great* tracts of primitive and secondary 
rock in the northern and southern parts of North America 
abound in common quartz. The limestone districts aft'ord 
smaller portions of it, but in some places on the coasts of 
the ocean it abounds in the form of sand. 

Ill South America it is an abundant mineral, appear- 
ing ill its usual geognostic situations, in the primitive, se- 
condary, and alluvial strata which tbrm that vast conti- 
nent. The flexible variety was flrst found in Brazil, and 
has been lately observed in North America. *. 

Uses, 

It^s employed in the manuYacture of glass and artificial 
gems ; also in the preparation of smalt, and as an ingredi- 
ent in porcelain and dificrent kinds of pottery. The ve- 
sicular 
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fiiciilar and corroded variety fomis a most excellent •mill- 
5?toiie, known in commerce under the name of Buhr-stonc- 
This biilir-slone 1j,as hitherto been found only in France ; 
but it is so much esteemed in this country, that the Socie- 
ty of Arts of I^omlon have for many years past offered 
annually a considerable reward for its' discovery in Great 
Britain. 

Some porous varieties arc used as filtering-stones, or 
quartz-sand is so arranged as to form a filtering-a})paratus. 
When it is jmre, and the grains are of ecpial size, it is used 
for polishing glass. 

In the form of sand, it is used witli quicklime, in the 
composition of mortar^ and in agriculture, for the im- 
provement of particular kinds of soil. Sometimes the 
massive varieties are employed as paving stones, and in the 
coarser kinds of masonry. 

Some varieties of common quartz exhibit numerous 
points or spots that glitter like gt)ld. This app(*arance is 
sometimes owing to the intermixture of scales of mica ; 
in other instances it is caused by reflection from numerous 
small rents or fissures in the stone. These varieties Iiavc 
received the name Avonturine, from the following circum- 
stance ; A French workman having by accident, ( par 
nventure) dropped filings of brass or copper into a viireous 
mixture in a state of fusion, gave the name Aventurine to 
the glittering mixture thus formed, and of which artists 
make vases and other ornamental articles. Mineralogists 
have applied the same name to those vai'ieties of common 
quartz that exhibit a nearly similar appearance. ■S’ esc 
are cut into various ornamental articles, and are sometimes 
Sold at a very high price. The natural aventurine it found 
in Arragon in Spain ; at Face-bay in Transylvania; and in 
the vicinity of Quimper in Brittany. 


Mr 
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Mr Grcenough found it near Fort-Williain, in the High- 
lands of* Scotland ; and I observed it in Mainland, one of 
the Shetland islands. 


Observations* 

1. It is distinguished from I'ock-^rystal by its colour- 
suite ; its various particular and supposititious forms ; the 
greater regularity of its crystallizations ; its lower degree of 
lustre and transparency ; splintery or imperfect conchoidal 
friicture ; and distinct concretions. 

% The vmVicolite and siderite^ which occur in veins in 
gypsum, in the country of Salzburg, and which have been 
considered either as new species or varieties of quartz, are 
iolite. The blue quartz of Finland, named by some Stein-^ 
hetlite^ which I have never seen, has been referred both to 
the ([uartz and iolite sjxjcies. 

3. There occurs iiear^Nautz in Fj*ance, a variety of com- 
mon quartz, (imbedded in granite), of a grey colour, coii- 
choidal, passing to spilntery fracture, and semitrans])arent, 
which, wlujii broken, exhales a disagreeable smell, some- 
what lesembling that of sulphureted or carbonated hydro- 
gen. It is by Ste/fi;iis arranged as a distiiict subspecies of 
common quartz, under the title Silnk-quartz. 

4. I'he Jlexible sandstone^ or granular ipiartz of Brazil, 
is described by some mineralogists, as Steffens, under the 
name gclenk-quartz. It is not a ]>ure quartz, being also 
intermixed with scales of mica, which give its flexible cha- 
racter, and also with grains of schorl. A micaceous gra- 
nul^ quartz of the same description has been found by 
Esrharkin Tellemark in Norway. 

5. Tho red crystallized variety of common quartz, found 
in gypsiun near Compostella in Spain, used to be described 
under the title of Compostella Hyaeinth, 
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Fijih Subspecies. 

Prase 

Prascm, Werner. 

If 

Quartzum coloratum viride? WalL t. i. p.214. — Prasefii; Went, 
Cronst, s. 11 6. — Lauchf^runer Quartz, SOl.-s^rasium, 

Kirw. vol. i. p. 249* Id, Eslner, b. ii. s. 207* Id, EnSk. b. i. 
8. 103. — Quarzo verdc di porra, Nap, p. 171. — La Prase, 
^ Brock, t, ii. p. 252. — Quartz hyalin verd obscur, Ilaiip, t. iiiL 
p. 419. — Prasem, Ram, b. ii. s. 235. Id, Lud, b. i. s. 76*-77. 
Id. Stick, Ir th. s. 299-300. Id, Bert, s. I7I. Id, Moh, b. i. 
s. 163. Id. Hah. s. 5. — Quartz hyalin vert obscur, Lucas, 
p. 32 — Quartz Prase, Brong, t. i. p. 280. — Quartz hyalin vert 
obscur, Brard, p. 93. — Prase, Kid, vol. i. p. 203. Id. Ilmhf, 
Tabl. p. 25. — Prase, Stcjjcus, b. i. s. 1 1 3. — Prasem, IIoJj\ b. ii. 
s. 56. Id, Halts, b. ii. s. 383. Id. Aikin, p. 177, 

Euiefnal Characters, 

Its c(»lour is leek-green, of various degrees of intensit} , 
very rarely inclining to olive-green. 

It occurs generally massive : the massive varieties oc- 
cur in distinct concretions, which are cuneiform, prismatic, 
and sometimes coarse gramdar. 

It seldom occurs crystallized ; and its crystallizations are 
the following : 

1. Six-sided prism, acuminated by six planes, like 

quartz. 

2. Six-sided pyramid, truncated on the common basis, 

and either single or double. 

The 


• The name Prase is from the Greek word letk^grcen, whid) 

is the principal colour of this mineral. 
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5 , Proit* 

The crystals are small, and middle sized, and tlic sur- 
face is generally rough or drusy. 

The surface of the concretions is rough and transverse- 
ly streaked. 

Its lustre is shining, approaching to glistening, and is 
resino-vitreous. 

The fracture is mperfect, and flat conchoidal, passing 
nto coarse splintery. 

The fragments are indeterminate angular, and more or 
ess sharp-edged. 

It is translucent. 

It is hard. 

It is rather difficultly frangible. 

Specific gravity 2.677, 2.66, — 2.685, BreiU 

laupt. 


Constituent Parts, 

i 

Silica, - 98.5 

Aliunina with Magnesia, 0.5 
Oxide of Iron, - 1.0 


100 

Biictiok in Joum. fiir die Chem. & Phys. 
vi. H.I. s. 151. 

Geogifiostk Sitmtion, 

It occurs in mineral beds, which arc composed of mag- 
netic ironstone, magnetic pyrites, iron-pyrites, copper-py- 
ites, galena or lead glance, blende, quartz, calcareous-spar 
nd common actynolite. These beds are probably connec- 
ed with primitive trap. 

Vox. I. 


Q 


It 
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It exlubitft a beautiful opalescetice, particularly when 
cut in a convex form * . 

It is fqund in blunt-edged pieces, in rolled pieces, and 
also massive. 

Internally it is shining, and the lustre is vitreo-resinous. 

The fracture is small, and rath^ imperfect conchoidal, 
sometimes approaching to uneven. 

The fragments are indeterminate angular, and more oi' 
less sharp-edged. 

It is generally transluoent, sometimes also semitranspa- 
rent, and translucent on the edges. 

It is hard. 

It is easily fran^ble. 

Specific gravity from 2.6S5 to S.600, KlaprotJu^Z^Gislii 
Ijsywry. 

Chemical Characters. 

In the heat of a porcelain furnace it loses its hardnc.ss, 
lustre, and transparency, and partly its colour, but is not 
melted. Before the blowpipe, according to Saussuro, it 
melts with great difficulty.. 


Constituent Parts, 


Silica, 

95.00 

94.50 

Alumina, 

1.75 

S.00 

Lime, 

1.60 

1.50 

Oxide of Iron, 

0.S5 

0.S5 

Loss, 

1.50 

176 

• 

100 

100 


Ktaprothy Beit. t. i. p. 90. 

Geognostic 


Ik i« ttsualljr brousht lato Europe eitt in a convex form. 
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[iSV64^ 6. Cafs^eye, 


Geognostk Siiitation. 

In the Hartz it is s^d to occur in coteinporafieous veins 
along with quartz, amianthus, asbestus, axinite, and calca- 
reouKS-spar, in primitive trap ; and in gneiss in the Island of 
Ceylon. 


Geographic Situation. 

Europe.— In the vicinity of Treseburg in the Hartz in 
Hanover, and near Hoff in Bareuth. 

Island of Ceylon, and coast of Malabar. 

Africa. — It is said to occur in Egypt. 

America.— In North Greenland *. 

Uses. 

It is generally cut into ^i^-$tones ; and the most advan- 
tageous form for displaying its peculiar lustre is the oval, 
with a convex surface. The red and olive-green varieties 
arc the most highly prized. 

Observations. 

1. It has been by some mineralogists referred to Opal, 
by others to Felspar : it however, sufficiently distinguish- 
ed from opal by its hardness and weight ; and its fracture 
distinguishes it fix>m felspar. 

2. The beautiful opalescence of this gem appears to be 
owing to minute fibres, distributed through it, which have 
a brighter colour, but lower tr^sparem^, than the mineral 
itself, and from which the light producing the opalescence 
is reflected. 

Seventh 


* 6ieseck4. 


m 
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Seventh Subspecies. 

Fibrous Quartz. 

Faser Kiesel, Werner. 

Faser Kiesel^ Hoff. b. ii. s. 18f). 

External Characters. 

Its colours are greenish and yellowish-white. It is often 
stained yellowish-brown in the rents iron-ochre. 

It occurs massive, and in rolled pieces. 

It occurs in curved fibrous concretions, which sometimes 
cross each other promiscuously. 

Internally it is glistening or glimmering, and is pearly. 

The fracture is curved slaty. ^ 

The fragments are indeterminstte angular, wedge-shaped, 
and splintery. 

It is highly translucent on the edges, po&sing into translu- 
cent. When cut in a convex form, it shews a feeble opa* 
lescence, like that of the cafs-eye. 

It is nearly as hard as quartz. 

It IK not very difficultly frangible. 

Specific gravity 3.1^, 3.198? BreUhauj^. 

Gcognostic and GK)graphic Situatims. 

It occurs on the Imnks of the Moldare in Bohemia. 

Obtfrvationt. 

1. Coloiu-, fracture, fragments, degree of transparency, 
opalescence, and weighs distinguish it' as a subspecies of 
quartz. 

2. IJ 
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8. Iim-FUnt. 

2. It is distinguiahed from CaSs-eye by its lighter co- 
lours, delicate prismatic concretions, inferior hardness, infe- 
rior opalescence, and greater weight. 

3. Werner is of opinion, that it is an intimate mixture 
of quartz and asbestous actynolite. 


Eighth Subspecies. 

Iron-Flint. 

Eiseukiese), Wemer. 

Le Cailloux ferrugineux. Brock, t. i. p. 238.— Quartz rubigi- 
neuXj Hcniy, *Tabl. p. 25. — ^Eisenkieseh lieuss, b. ii. th. i. 
s. 300. Id. Litd. b. i. s. 7^- Id. Suck. Ir th. s. 347. Id. Bert. 
s. 270 . Id. Mah.s, b. i. s. 187*— Quartz rubigineux, Brmg. t. i. 
p. 281 — Eibcnkiesel, s. 6. Id. Stiffens, "h.i. 8.126. Id. 

Hoff. b. ii. s. Co. Id. ^ken, b. i. s. 270. Id. Haas. Handb. 
b. ii. s. 395 . 


Edcternal Characters. 

The principal colours are brown and red. The brown 
colours arc yellowijji-brown, which sometimes approaches 
to ochre-yellow ; farther, a colour intennediate between ches- 
nut and liver brown, and brownish-black. The only red 
colour is one intermediate between brownisli-red and blood- 
red. 

It cx'curs most commonly massive, but also crystallized in 
small equiangular six-sided prisms, which are acuminated on 
both extremities by three or. six planes, which are set on 
the lateral planes. 

It occurs almast always in small angulo-granular distinct 
concretions, which approach sometimes to tlie fine, and more 
rarely to tlic coarse g^piular. 


Extemallj 
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SIQ 

Externally its lustre is shiiiiiigy iqqnnaclung to glisten- 
ing ; mtemally it is glistening, and is vitreo-resinous. 

The fracture is imperfect, and small conchoidal, which, 
in some vaiicties, approaches to uneven. 

The fragments arc angular, and rather sharp-edged. 

It is opaque. 

It gives sparks with steel. 

It is rather difficultly frangible. 

Specific gravity, i4.627, 2.691, 2.814, 2.838, Haberk. 

2.576, 2.618, 2.746, Hoffinmn. 

Chemical Chardtter, 

Is infu^ble without addition before the blowpipe. 
Constituent Parts. 

YdUow Iron-Flint. Yellowish-brown Iron-Flint* 


Silica, - 93.6 Silica - 92.00 

Oxide of Iron, 5.0 Oxide of Iron, 6.76 

Volatile matter, 1.0 Oxide of Manganese, 0.00 

Volatile matter, 1.00 


BucholiSy 99.6 

BiMs, 99.76 


Hed Ir6n-FliaL 


Silica, 

76| 

Alumina, 

s 

Red Oxide of Iron, 

21S 

Volatile matter. 

1 

Bucholzj 

si 


Geognostic Situalion, 

It occurs in ycins of ironstone ; the i%d variety in red 
ironstone, the brown, in brown ironstone ; and also m trap 
yocks. 

Geograplae 
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[Subsp, 8. Irot^Flint, 


Geogft^hic Situation. 

Europe.— In ipcks near Bristdl; in.trap focks that lie 
over white limestone^ idand of Rathlin, off the coast of 
Ireland * ; and in .trap rocks at Dunbar in Scotland. At 
Orpes, Hohenstein/and Sedlitz in Bohemia ; in the Fich- 
telgebirge in Franconia; in brown ironstone veins at 
Ilfeldt and Fischbach in the Hartz ; in ironstone veins at 
Altenberg, Eibenstock in Upper Saxony, and at Oberstein 
on the Rhine. 

According to^M. Von Moll, it occurs in Siberia. 

Observations. 

1. It appears to be a chemical compound of quartz and 
iron-ochre. 

2. It renders the i^n-ore along with which it occurs, 
very difficult of funon. 

3. It is intermediate between common quartz and jasper. 
It is distinguished from corrmon quartz by colour, lus^ 
tre, distinct concretions, qpadty, and rather greater 
weight ; from jasper^, by its tendency to a regular form, its 
disUnct concretions^ resinous lustre, greater hardness and 
weight. 


Ninth 


* 'Grtenoiigh. 



m 
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Ninth Sttbspeekii. 

.Hornstone *• 

Homstein^ Wemer. 

This subspecies is divided into three hinds, viz. Splinte« 
rv Homstoney Conchoidal Hornstone, and Woodstouc. 

First Kind. 

Splintery Hornstone. 

Splittriger Homstein, Werner, 

Splittrigev Homstein, fVern. Pabst. t. i. p. 21f7«— Petrosilcx 
squamosus, IVuU, t. i. p. 280.— Splittriger Homstein, Emm. 
b. i. s. 251. Id. Eslner, — Le Homstein ccailJeux, Brock, t. i. 
p. 255. — Splittriger Homstein, Reuss, b. ii. th. i. s. 325. Id, 
Lud. b. i. s. 77* Id. Suck, ir th. s. 356,-360. Id. Berl. b. 234. 
Id, Mohs, b. i. s, 248. Id. Hah. s. 14.— Silex come, Brofg, 
t. i. p. 319 . — Quartz agathe grossier, Ilaliy, Tabl. p. 27*-^ 
Splittriger Homstdn, Steffens, b. i. s. l67- Id. Hoff. b. ii. 
6. 65. Id. Lenz, b. L s. 366. Id. Oken, b. i. s. 299* Id. Hans. 
b. ii. B. 402. 


External Characters. 

Its principal colours are grey, red, and green, of which 
the following varieties occur : Of grey ; bluish, greenish, 
yellowish, smoke and pearl grey : From pearl-grey it 
passes into flesh-red, brick-red, brownish-red, and reddisli- 
brown : it seldom inclines to ochre-yellow : from greenish- 
grey it passes into mountain *and pale olive green; and 
from pale smoke-grey into greyish-white, and yellowish- 
white. 

It 

* The name jETonutone given to this mineral, or^jjix^ated with the splin* 
teiy Und, which resembles hom in colour, fracture, iljflit^^llfislucency. 
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Hcffmatorit — Irt Kind^ Splintery Hernatonc. 

It occurs g^i^aUy siassive 5 sometimes also in large balls, 
and seldom with pyramidal impres^ons from calcareous 
spar. 

^occurs in lenticular, and six-sided prismatic suppositi- 
tious crystals. 

The globular Varieties occur in thick concentric lamellar 
distinct concretions. 

Internally it is always dull. 

The Ifracturc is splintery, generally small, and fine, seL 
dom coatse splintery ; the latter sometimes approaches to 
large conchoidal. 

The fragments are indeterminate angular, and rather 
bharp-edged. 

It is more or less translucent on the edges, but some va. 
rietics that incline to quartz, and which are coarse splinte- 
ry, arc translucent. 

It is hard, but hot in so a degree as quartz or 
flint. 

It is difficultly frangible. 

Siiecific gravity, 2.536, 2.603, 2.636, 2.635, Hofmann. 

Chemical Characters. 

Infusible without addition liefbre the blowqnpe. 


The fusible varieties mentioned by 
are compact felspar. 

some mineralogists. 

Constituent Parts. 


Pearl-grey fiom Sebneebog; 

Silica, 

98.85 

Alumina, 

0.76 

Oxide of Iron, 

0.50 

Water, 

0.50 


100 

Klaprothy Beit b. vi. s. 232. 

Geognostic 
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Geosm)stic SitM»ik0i. 

It occurs in veins in pnmitive countiy^' along witli ores 
of silver, lead, :finc, cqpper, and iron ; also in the shape of 
balls in pitchstoiie and limestone, and forming the basis of 
bomstone porphyry. 

Geographic Situation. 

Europe.^ln Scotland it occurs sometimes in veins, but 
most frequently in the form of porphyry, as io the island 
of Arran, in Perthshire, Argylcshire, Boss-shire, Inver, 
ness-shiro, Sutherlandshire, Fifeshire, Mid-Lddnan, and 
the Shetland islands. It is a frequeht mineral on the 
Continent of Europe, occurring more or less abundant- 
ly in the various countries that extend from Scandinavia 
to the shores of the Black Sea. In Sweden it occurs 
in veins, also forming the basis of porphyry, as at Danne- 
mora and Garpenberg at Drammeii and other parts in 
Norway ; in the Hartz ; Lusatia ; in the Saxon metallife- 
rous mountains (Erzgebi^), where it occilrs in veins as- 
sociated sometimes with ores of ^ver, galena, and zinc, 
and sometimes with grey copper-ore, and frequently in 
veins of red ironstone ; in the same country it occurs in 
balls in pitchstone, and filming the basis of homstone por- 
phyiy. 

In the solver-mine of Zmeof in the Altiun range, 
in many places in the Uralian Mountains, and in Nepaul. 

.America.-— Mexico^ and the United States. 

Uses. 

Honutane^ in the state of porphyry, forms in some 
countries an object of considerable importance in an eco- 
nomical pimt of view. Thus, at Eli'dal in Sweden, it 
is quarried in considerable quantities, and is cut into 
plates, candlesticks, and a varieU^f other ar> 

tides. 
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9l ftwmatoiiei--lat Kind, SpUniery Ilornstone. 

tides. It is raised in large blocks, which, when 

tastefully pblished, have an uncommonly beau* 

tiful appearance. The pedestal of the statue of Gusta- 
III. in Stockholm, and many other beautiful orna* 
ments with which that capital is adorned, are constructed 
of this homstonc^porphyry *. 

Observations. 

1. Oktinctive Characters.^^a. Between splintery horn- 

stone and compact Jelspar. Compact felspar has a folia* 
ted fracture conjoined with the splintery, whereas splin* 
tery homstone is simply splintery : compact felspar has a 
glimmering, inclimng to glistening, lustre, whereas splin* 
tery homstone is dull : compact felspar is not so hard as 
splintery homstone: and, lastlvy compact felspar melts 
without addition before the blowpipe, whereas splintery 
homstone is ^'infusi&le.—- A. splintery homstone 

and conchoidai homstone. In "splintery homstone, the co- 
lours are duHer than in conc^idal homstone, and are al- 
ways simple ; internally, splinterydM>mstone is dull, where- 
as conchoidai homstone is glimmering or glistening r the 
fracture of spliittcry homstone is splintery, but that of 
conchoidai homstone, conchoidai; and splintery horn- 
stone is softer, and more difficultly frangible, tlian oonchoi- 
dal homstone. 

2. It passes into compact felspar and claystonc ; also into 
quartz, and common jasper ; and into calcedony, flint, and 
flinty-slate. 

3. It appears to contain more silica than compact felspar, 
but less than quartz ; hence it is harder than compact fel- 
spar, but softer than quartz. 

4. Some 


* Thoinsa^{|9^veli in Sweden.— Gottingudie’. Tiwchenbuch. T. U> 
1SL3. 13;. 
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4. Some of the varieties of the petiroaltet' of Doloniieii, 
Lelievre, Brongniart, and Hauy, appear to be splintery 
hornstone ; others seem to be compact felspar. 

6. The Paliopetre and Neopetre of SausSure, appear to 
include both the splintery hornstone and common flinty- 
slate of Werner. 

6. The Halleflinta of the Swedes (I'etrosilex semipeilu- 
cidus, Wall. Syst. Min. t. i. p. 27.), Petrosilex of the 
French, which occurs at Sala, Hallcfors, Dannemora in 
Sweden, and which lias been arranged along with horn- 
stone, is generally compact fclspiu*, or an intimate mixture 
of felspar and quartz. 


Second Kind 

Conchoidal Hornstone* 

IVIusclilicher Hornstein, Werner. 

« 

Muschlicher Hornstein, Whnu Pabst b. i. s. S.'iO. — Petrosiicx 
SDquabilis, Wall. t. i. p. 281, — Le Ilomstcin conchoide, Broclu 
t. h p. 250. — Muschlicher Hornstein, Peifxx, b. ii. s. :j28. Id. 
Lud. b. i. s. 78« Id Suck, Ir th. s. ."Go. Id. Ikri. s. 23(). Id. 
Mohs, b. i. s. 255. Id. Hah. s. 14. Id. Slcffhix, h. i. s. Kip. 
Id. Hoff. b. ii. s. 69 . Id. Lettz, b. i. s. Id. Ohm, b. i- 
s. 360. Id. Haus. Handb. b. ii. s. 40". 

External Chara( ters^ 

Its principal colours are gi’ey, .white, and red, of which^ 
it exhilnts the following varieties, yellowish-grey, grecuiish- 
grey, and pearl-grey; from ycllowish-grey.it passes into 
isabclla>yellow, yellowish-white, and greyish-white; from 
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[S«i# ftr JBfornstoTie , — 2d Kind, Conchoidal Ilvrnstone, 

poarl-grey into fleflib-red and cherry-red ; and irom ij^recn-. 
ish-grey into mountain-green. * The colours are almost al- 
wfiys light, and sometimes they occur in spc)tted^ clouded, 
and stript‘(l delineations. 

It occurs most fre(|uently massive, sometimes stalactitic, 
often ill globular^lorins, rarely witli six-sided p 3 rramidal 
impressions ; and very seldom in tlie following supposititious 
crystals : 

1. Flat double three-sided pyramid. 

Acute double six-sided pyramid. 

3. Six-sided jirism, acuminated with three planes. 

4. Perfect six-j^ided prism. 

These figures originate from calcareous spar. 

Internally it is glimmering, sometiuu's approaching to 
glistening, and the lustre is vitreous. 

^rhe fracture is more or less ]iei*feet and flat conchoidal. 

The fragments aru indetc nninate angular, and rather 
sharp-edged. 

It is translucent, but in a loygdt degree than splintery 
horiihtonc. 

It is bard ; it is harder than splintery liornstone, but not 
so hard as quartz. . 

It is rather difficulllv frangible. 

Specific gravity, 2.580, 2.601, Hiyjfnuinn, 

Geognoatk Situation, 

It (K’curs in metalliferous veins and agate veins ; also, in 
imbedded jxirtions, in pitelistone porphyry, and in striped 
jasper. The metalliibrous veins contain, besides the horn- 
stone, sometimes ores of silver, of lead, or of cobalt, but 
never of red ironstone, the ore which frequently accompa- 
nies splintery hornstoiie. In agate veins it is associated 
with calccdony^ gtc. Ilabcrle says, that it sometimes forms 

the 
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. the basis of a porphyry which constitutes whole moun- 
tains * ; and further, tliat it passes ihto pitchstone, and oc- 
cui*s in beds ^nd kidneys in clay stone. 

Geographic Situation.' 

It is found along indth claystone in . the Peiitland HiHs 
near Edinbiprgh ; also in Saxony and Bohemia. 

Observations. 

It is nearly allied to striped jasper. 

Third Kind. 

Woodstone. 

Plolzstein, Werner. 

Hohstein^ Wid. p. 329. — Woodstone,* Kinv. val. i. p. 315.— Lc 
bois petrifie^ ou le Holzstein^ Brock, t. i. p. 259>— Holzstein, 
Reuss, b. ii. tli. L s. 322. Id. Lud. b. i. s. 78- Id. Bert. s. 236'. 
Id. Mohs, b. i. s. 256< Id.. Hah. s. 14.— Quartz-agathe xy- 
loide^ Hauy, Tabl. p. 28. — Holzstein, Steffens, b. i. s. 171.-- ' 
Id. Hoff. b. ii. s. 72. Id. Lenz, b. i. s. 370. Id. Qken, b. i. 
s. 300, 

External Characters. 

Its most common colour is ash-grey, from which it pas- 
ses into a greyish-black, and into greyish-white ; further 
into ycllowish-^ey, sometimes into smoke-grey and pearl- 
grey, flesh-red, blood-red, and brownish-red. The yellow^ 
ish-grey passes into wood-brown and hair-brown, and 
ochre-yellow. It occurs rarely greenish-grey, and moun- 
tain-green. 

In 


* lioffinann says that it never forms whole bed* ^ Ipountain-masBes. 
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9 . Horvxtw^i'^^d Kindt Vl^oodftone, 

In general, several colours occur together, and these are 
aiTangod in irregular clouded and striped delineations. 

It occurs in rolled pieces, and in t^e shape of trunks, 
branches, and niots. 

Its external surface is uneven and rough. 

Internally it is sometimes dull, sometimes glimmering 
and glistening, according as it is more or less of the nature 
of the two preceding subspecies. 

The cross fracture is imperfect conchoidal ; the longitu- 
dinal fracture is splintery and fibrous. 

The fragments are angular, and rather sharp-edged ; 
sometimes splintery. 

It is generally translucent on the edges ; sometimes fee- 
bly translucent. 

It is hard in a low degree. 

It is rather difficultly franjpble. 

Itather heavy. 

Specific gravity 2.561, 2.624, 2.636, Hoffmann, 
Gcognostlc Situation, 

It is found imbedded in sandy loam in alluvial soil ; and 
it is said also in a kind of sandstone-conglomerate and clay- 
.stone. 


Geographic Situation, 

Europe , — It occurs at Lt)ch Neagh in Ireland : at 
Chemnitz and Hilbersdorf in Upper Saxony. In the 
year 1762, the whole under part of the trunk of a tree 
with branches and roots, in tlic state of woodstone, was 
found near Chemnitz. In the Electoral Cabinet at Dres- 
den there is a specimen of woodstone from Chemnitz : it is 
a portion of the trunk of a tree, and measures five feet in 
VoL. I. P length. 
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length, and as many in diameter. It occurs in Bohemia ; 
Franconia; Silesia; Swabia; Bavaria; Austria; Hungary; 
Traiisylvaniaf; and France. 

Asia. — Kaintschatka ; where whole trees and branches 
are found in the state of woodstonc: also, near Irku^k, and 
Catharinenburg. 


Use. 

It receives a good polish, and hence is sometimes cut as 
an ornamental stone. 


Obsen'vatiom. 

1. As woodstone exhibits characters different from alt 
other minerals, it is very properly arranged in the system 
as a distinct substance. 

2. We must be careful not to confound together all the 
varieties of petrified wood that occur in nature ; for wood is 
sometimes petrified with homstone, forming Woodstone ; 
sometimes with opal, forming Wood-opal'; at other timefi 
with common quartz or calcareous earth. 


Tenth Subspecies. 

Flinty-Slate. 

This subspecies is divided into two kinds, viz. Common 
Flinty-Slate> and Lydian-Stone. 


First 
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[Svbap, lOi Flinty Slate, — Ut Kind, Common Flinty Slate, 


First Kind, 

Common Flinty Slate, 

Gemeincr Kieselchiefer, Werner, 

Id, Wid. s. 380.— Siliceous Schistus, Ktrw, vol. i. p. 306.— Kie-t 
selschiefer^ Esiner, b. ii. s. 343. Id, Emm, b. i. s. 178.— Scliisto 
silicea^ Nap, p* 244.— Schiste silicieux commun^ Brock, t. i. 
p. 283.— Gemeiner Kieselschiefer^ Reuss, b. ii. s. 332. Id 
Lud, b. i. s. 84. Id, Mohs, b. i. s. 2.59* Id, Bert, s. l68. Id, 
Suck. Ir th. s. 36l. — ^Jaspe schisteux^ Brong. t. i. p. 327-'— 
Gemeiner Kieselschiefer^ Steffens, b. i. s. 175. Id, Hoff, b. ii. 
s. 75. Id, Lenz, b. i. s. 373. Id. Oken, b.^. s. 297- Id, Hans, 
Handb. b* ii. s. 400.— Indurated Slate^ Aikin, p. 244. 

Fxterq,<il Omrojciers 

» 

Its principal colour is grey^ and most frequently ash- 
grey. It passes on the one side into smoke-grey and grey- 
ish-black, on the other into pearl-gi-ey, from which it passes 
ijito flesh-red, and into a colour intermediate between 
brownish-red and cherry-red. 

The colours sometimes occur in flapped and striped, also 
in spotted and clouded delineations. 

It is oflen traversed by quartz veins. 

It occurs massive, in mountain masses, and in blunt- 
edged pieces, which ai*e pebbles. 

It sometimes occurs in lamellar concretions. 

Internally it is faintly glimmering, almost dull. 

The fracture in the great is slaty, and in the small splin- 
tery. 

The fragments are indeterminate angular, and more or 
less sharp-edged, and sometimes tabular. 

P2 


It 
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It is more or less translucent, and passes into translucent 
on the edges.^ 

It is hard. 

It is uncommonly difficultly frangible. 

Specific gravity, 2.613, 2.628, 2.644?, ’-ff(2^nan.—2.641y 
Kirwan. 


Chemical Characters. 

It is to be regretted that this interesting substance has 
not been hitherto chemically examined. 


♦ 

Geognostic Situation. 

It occurs in beds and imbedded masses in clay-slate and 
grey-wacke ; and in roundish and angular masses in saiul- 
atonc. 


Geographic Slhiation. 

It occurs in different parts of the great tract of elay-slatc 
and grey-A\acke, which extends from St Abb’s Head to 
Port Patrick ; also in the Pentland Hills near Edinburgh. 

It is also found in Norway, Saxony, Bohemia, Silesia^ 
Prance, and other countries. 

Ohscrvatioiis 

1. Tt is distinguished from Splintery Hornstonc., with 
which it has been confounded, by its colours iK'ing in ge- 
neral darker, its glimmering internal lustre, its slaty frac- 
ture, its lamellar concretions, and its geognostic relations. 
Colour, lustre, translucency, and more difficult frangibility, 
distinguish it from Lydian^stone. 

2. In early writings it is named Ilom-Slatc, (Homschie- 
fer) ; under which denomination mineralogists included a 

variety 
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variety of slaty rocks, as Porphyry-flate, and Greenstone. 
Werner first accurately describkl it, and gave it its present 
name and place in the system. 

3. It is very ndarly allied to the horn-rock of some mine- 
ralogists, which is an intimate mixture of quartz and fel- 
.spar. 


Second Kind. 

Lydian-Stone 
Lidischerstein, Wemer. 

Lapis Lydius, (a. Heraclius,) Plin. Hist. Nat. xxxiii. 8.«^Lapis 
Lydius, Wall. t. i. p. 353. — L. Stein^ Wld. p. 360. — Bosanite^ 
Kirw. vol. i. p. SOI . — Lidischerstein, Estner, b. ii. s. 346. Id. 
Emm- b. i. s. 181.— Schisto silicea, Na^- p. 244.— Lydieune, 
jMin. t. ii. p. 384. — La pierre de Lydie, Brock, t. i. p. 286. — 
Lydischerstein, Ram,*b. ii. s. 337. Id. Lud. b. i. s. 85. Id. 
Mohs, b. i. s. 262. Id. Bert. s. I68. Id. Suck. Ir th. s. 363. 
— Jaspisartiger ICieselschiefer, Hah. s. IS. — Jaspe schisteiix, 
Brong. t i. p. 328. — Lydischerstein, Steffens, h.i. s. 176. Id. 
Hoff. b. ii. s. 79, — Lydit, Lenz, b. i. s. 374. Id. Oken, b. i. 
s. 297. — Jaspisartiger Kieselschiefer, Haus. b. ii. s. 400.-«-« 
Lydian-stone, Aikin, p. 244. 

External Characters. 

Its colour is greyish-black, which passes into velvet- 
bkick. 

It occurs massive, and also in trapezoidal-shaped rolled 
{Hcces, which liave smooth and glistening surfaces. 

Ii 


* So named firom Lydia in Asia Minor, where it was first observed. It 
^ described in Pliny and Theophrastus by its present name. 
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It is, like the i)receding kind, traversed by quartz veins. 
Tnicrnally it is glinimering. 

Tlie fracture is generally even, and approaches somc- 
thues to fiat co^iclu'idal. 

The fragments are indeterminate angular, more or less 
sharji-edged, and sometimes approach to the cubical shape. 
It is opaque. 

It is hard, but not in so high a degree as flint 
It is ratlicr difficidtJy fran^ble. 

Specific groviiy, 2.596^ JSTimm.— -2.629j Karstcn.^ 
2.585, Hoffmann. 


Geognostic SHuaiion. 

It occurs very frequently along with common flinty- 
alatc in beds in clay-slate ; but it has not been found in 
any of the older primitive rocks. It occurs in masses of 
various sizes, imbedded in grey-wackc, and in beds that 
alternate with strata of that rock. A rock very nearly al- 
lied to it occurs in beds in the oldest opal formation, viz. 
that associated with the old red sandstone, and in some 
newer coal formations. 

Geographic Situation. 

It is found near Prague and Carlsbad in Bohemia ; at 
Hainchen near Freyl)erg in Saxony ; in the Hartz ; and in 
the iMoorf(X)t and Fentland Hills, near Edinburgh. 

Use. 

This mineral is sometime.^ used as a touchstone, for as- 
certaining the purity of gold and silver. When we wish 
•to determine the relative purity of difibrent kinds of gold 
and silver alloys, we draw the alloy across the surface of 

the 
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the stone, and comjxire the colour of its trace with that of 
the pure metals, or of known ‘ compounds of these metals, 
and we thus' obtain by simple ocular inspection a pretty 
correct knowledge of the purity of the alloy. 

A good touchstone shoidd be harder than the metals or 
metallic compminds^to be examined : if softer, the powder 
of the stone mixes with the trace of the metal, and obscures 
it. It must also possess a certain degree of roughness on 
its siuface, in order that the metal may leave a sufficiently 
distinct trace or streak; it must not, however, be too 
rough, otherwise the particles of the metal will be hid 
amongst inequalities, and no distmct or continuous trace 
will be formed. 

Lastly, a good touchstone must have a black colour, 
as this tint shews the colour of the streak better than any 
other. 

Those varieties of Lydian -Stone which arc neither too 
hard nor too soft, and which have a kind of velvety feel, 
and are not traversed by quartz veins, are those which are 
preferred for touchstones. 

They are cut into tables by means of pumice; then 
ground with sandstone, and, lastly, rubbed with charcoal* 
powder or ivory-black. 


Observaiims. 

1. Compact varieties of Clay-slate and of Basalt are 
sometimes used as touchstones. 

2. According to Humboldt, it contains a small portion 
of carbon. 


Eleventh 
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Eleventh Subspecies, 

Flint. 

Feiirstein, Wermr. 

Silex igniariiis^ Wall, t. i. p. 275. — ^Fciirstein, Wid, p. 308.>— 
Flint, Kirw, vol i. p. 301. — ^Feurstein, Estner, b. ii. s. 360, 

Id. Emm. b. J. s. 143.— -Pictra focacia. Nap. p. 180 Silex, ou 

Pierre a fusil, Lam. t. i. p. 137. Id. Brock, t. i. p. 268.— 
Qiiarz-agathe pyromaquc, Haiiy, t. ii. p. 427- — ^Feurstein, 
llciissy b. ii. s. 295. Id. Lvd. b. i. s. 79* Id. Suck. Ir th. 
s. 343. Id. Bert. s. 260. Id. Moks, h. i. s. 264. Id. Hah. s. 9. 
Silex pyromaque, Brong. t i. p. SIS. — Quartz-agathe pyro- 
maque, Lucas, p. 33, Id. Brard, p. g6. — Black Flint, Kid, 
vol. i. p. 211.— Feurstein, Siefens, b. i. s. l6S. Id. Hoff. b. ii. 
8. 83, Id. Leuz, b. i. s. 377. Id^ Oken, b. i. s. 265. Id. Haus. 
b. u. s. 404.— Flint, Aikin, p. 182. 

External Characters. 

Its most common colour is grey, of which the folloMng 
varieties occur : ash-grey, yellowish-grey, and smoke-grey. 
From smoke-grty it passes on the one side through ash- 
grey, into gi-eyish-black ; on the other, into yellowiidi-grey, 
and into a colour intermediate between ochre and wax-yel- 
low ; further, into yellowish-brown, reddish-brown, and in- 
to a colour intermediate between blood-red and brownish- 
red. 

It sometimes presents zoned, striped, clouded, spotted, 
and flamed colour delineations. 

Besides massive, in regular plates, in angular grains and 
pieces ; it occurs also in globular and elliptical roUdi jneces, 
in the form of sand, and tuberose and perforated. 


It 
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It sometimes, although rarely, occurs in supposititiouls 
crystals. These are : 

1. Acute double six-sided pyramid. 

Flat single or double three-sided pyramid. 

3. Six-sided prism, very flatly acuminated by three 

planes, which are set on the alternate lateral 
planes. 

4. Table. 

These crystals are internally hollow : the pyramidal and 
prismatic forms origijiate from calcareous spar ; the tabular 
from heavy spar. 

It occurs in extraneous external shapes, viz. in the form 
of echinites, corallites, madreporites, fungites, belemnites, 
mytilites, &c. : of these, the echinites are the most frequent, 
and the mytilites the rarest. 

It sometimes occurs in lamellar concretions, which are 
citlier straight or concentrically curved. 

The external surface of the angular pieces is smooth and 
glistening, that* of the other forms is sometimes rough, 
sometimes uneven. 

Internally its lustre is glimmering. 

The fracture is perfect and large, and rather flat con- 
clioidal. 

The fragments are indeterminate angular, and very 
sharpedged. 

It is translucent ; the blackish varieties are seldom more 
than translucent on the edges. 

ItVis liard ; rather harder dian quartz. 

It is easily frangible. 

Specific gravity, 2.594, Blume-nbach. — 2.581, Gdler,^ 
2.581, .Brman.8-^2.594, 2.59S, 2.630, 

Kirwan. 


Chemical 
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Chemical Clmracters. 

Before the blo^T^ipe it is infusible without ; but 

yirhitens and become opaque. 

Constituent Parts. 


Silica, 

98.0 

98. 

Lime, 

0.50 

0.50 

Alumina, 

0.25 

0.25 

Oxide of Iron, 

0.25 

0.25 

Loss, 

1.00 

1. 


100 

100 

Klaproth^ Beit. b. i. 

& 46. 

Vaiiquelinf Journ. 


Mines, n. xxxiii. 
p. 702. 


Physical Characters. 

When two pieces of flint are rubbed tc^gether in the 
dark, they phosphorise very . much, and emit a peculiar 
smell. 


Geognostic Situation. 

1. It occurs in primitive, transition, secondary, and alluvial 
rocks. In primitive and transition rocks, it occurs in metal- 
liferous and agate veins. The metallilerous veins contain in 
some instances ores of silver or of cobalt, in others ores of 
iron ; and the agate veins are composed of flint, calcedony, 
jasper, amethyst and quartz. In secondary countries, where 
this mineral occurs in greatest abundance, it is found in 
sandstone, limestone, chalk, and amygd^pid. The, sm^d- 
stone is that variety known under the name of Pudding-- 
sUme; the limestone is one of the newer secondary rocks^ 
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in which fhe flint appears in beds,, imbedded masses, and 
veins : in chalk it occurs in great abundance in beds, also 
imbedded in angular and tuberose-sJiaped masses, and in 
various extraneous shapes : and in amygdaloid it forms one 
of the constituent parts of agate, or occurs in veins. In al- 
luvial country, it appears in the form of rolled masses, or 
gi'avel, and sometimes as coarse sand. 

2. The imbedded masses of flint are frequently hollow, 
and tlie walls of the cavities arc lined with ciysi^als of quartz, 
and sometimes with crystals of sulphur. 

3. The beds of flint, and also the tuberose and other sha- 
ped masses of this mineral, found in chalk, appear to have 
been formed at the same time with the chalk. But Wer- 
ner is of opinion, that the tuberose, and many other forms, 
have been formed by infiltration : he conjectures, that du- 
ring the deposition of chalk, air was evolved, which, in en- 
deavouring to escape, formed irregular cavities, that were 
afterwards filled up, by infiltration, with flint. 

4. It is often covered with a whitish crust, which is usu- 
ally pnKluced by weathering ; but in other instances, ap- 
pears to be an original formation. 

Geographic Sitiiatim. 

Europe , — In Scotland it occurs imbedded in secondary 
limestone in the island of Mull, and near Kirkaldy in Fife- 
shite ; and in veins and ag/ites in primitive and secondary 
rocks ill various parts of the country. In England, it 
abounds in alluvial distincts in the fonii of gravel ; or is im- 
bedded in chalk, or secondary limestone, and forms a con- 
stituent part of veins that traverse both primitive and se- 
condary rocks. , 

In Ireland it occurs in considerable quantity in seconda- 
ry limestone. 


Oil 
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'■ , 9 --. 


On the Continent of Europe it is not unfrequent ; thus 
it occurs imbedded in chalk in the islands of Rugen and 
i^eeland ; in secondaiy limestone in Swabia^ Bkvaria, Saxo- 
ny, Prussia, Franconia, Austria, Galicia, France, Spain, 
and Switzerland. ^ 

Jsia.^In the Uralian mountains it occurs in beds in 
secondary limestone ; also in veins that traverse both pri- 
mitive and secondary rocks. It has been found on the 
shores of the lake Baikal ; and on the banks of the river 
Tura, also in Siberia ; and in different parts of China. 

Jjnerten . — -Tt nreiirs in North America, either imbedded 
in rocks, or in rolled pieces. 


Uses. 

The principal use of this mineral is for gun-flints, for 
which purpose it is excellently fitted, on account of its 
hardness, the abundance of sparks it affords widi steel, and 
the sharp fragments it gives in breaking The most ce- 
lebrated manufactories of gun-flints are those in England, 
Muesnes near Berry in France, in Gallicia, and of Avio 
in the Tyrol. The operation of making them is so simple 
and easy, tliat a good workman mil make 1500 flints in 
a day. The whole art consists in striking the stone re- 
peatedly with a kind of mallet, and breaking off at each 
stroke a fragment, sharp at one end, and thicker at tlie 
other. These fragments are afterwards shaped at plea- 
sure, by laying the line at which it is wished they should 
break, upon a sharp iron instrument, and then giving it 
repeatedly smart blows with a^mallet. During the whole 
operation, the workman holds the stone in his left hand, 
or merely supports it on his knee. All ;,the vanities of 


^ Flint was first uM as for muskets in the year 1670 . 
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flint are not equally well fitted for gun-flints ; the best are 
the yellowisl^ey ; the dark smoke and ash grey varie- 
ties are also used, but they are neither, so easily split, nor 
do they afford such thin fragments as the other, and, ow- 
ing to their greater hardness, they wear the lock sooner. 
In Prussia, an attempt was made to substitute a kind of 
porcelain for flint, and such flints were for some time used 
by the Pnissian soldiers. In ancient times, flint wa» 
fashioned into cutting instruments ; and it is conjectured 
that the stone knives used by the Hebrews for circumci- 
sion were of this mineral ; and hence probably also origi- 
nated the word Silex, which is derived from scindere. It 
also forms a principal ingredient in that species of pottery 
named FUnUware ; it is used as a mill-stone, particularly 
in smalt works ; sometimes it is employed as a building- 
stone ; and by ^heniists for mortars. 

« 

Observations, 

1. Flint is distinguished from Common Calcedony^ by 
its colour suite, glimmering lustre, perfect conchoidal frac- 
ture, inferior translucency, and inferior hardness. 

2. It passes into Hornstonc, Canielian, Calcedony, and 
even into a kind of Flinty-slate. 

3. It occurs frequently in extraneous external shapes, a 
character which distinguishes it from Hornstonc, ' 

4. Ilacket has endeavoured to shew that it originates 
from chalk, and is daily forming. 

5. Flint, wlien dug out of its repository, is very general- 
ly enveloped iu a thin whittf opique crust: if this crust be 
removed, and the flint exposed to the influence of the wea- 
ther, it will, in tile course of time, become opaque, and of 
a whitish colour. 


Twelfth 
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TweyVi Subspecks. 

Calcedony 

Kalzedon, Wemer.^ 

This subspecies is divided into four kinds, viz. Com- 
mon Calcedony, Ch^’soprase, Plasma, and Cai*nelian. 

First Kind. 

Common Calcedony. 

Gemcincr Kalzedon, Werner, 

Achates chalcedonius^ Wall t i. p. 287- — Calcocloine, Home de 
Lisle, t. ii. p. 145. — Gemeiiier Chalzedon, fVid. p. J17- — C i»iu- 
mon Chalcedony, Kirn\ vol. i. p. 21)8. — Chalcedon, Esfmr, 
b. ii. s. 368. Id, Emm. b. i. s. 151. — Calcedonia, Sap. p. 1S3. 
—•La Calcedoine, Lam. t. ii. p. 142. Id. Brodi. p. 268.— 
Quartz»agathe calcedoine, Haih/, t ii. p. 425. — Geineiner 
Chalcedon, Reass, b. ii. p, 271* Id. Lud. Suck, Bert. Id. Mnhs, 
b. i. 8, 27s. Id. Karst. Tabel. s. 24. Id. Lmihard, Tabe]. ». 10. 
— Quartz-agathe calcedoine, Lucas, p. 33. — Silex calcedoine, 
Brong. t. i. p. 298.— Quartz agathe calcedoine, Brard, p. 96. 
— Calcedony, Aw/, vol. i. p. 217- — Calcedoine, Jlauj/, Tabl. 
p. 26. — Gcmeiner Kalcedon, Stiffens, b. i. s. 153. Id. Hoff. 
b. ii. s. 108. Id. Lenz, b. i. s. 385. — Chalcedon, Oken, b. i. 
s« 266.— Chalcedony, Aihin, p. 179* 

External Characters. 

Its most common colour is grey, of which the following 

varieties 

* Calcedony, in antient times, was collected principally in the district of 
Calcedonia in Asia MinoTi and hence lU name. 
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varieties occur ; smoke-grey, bluish-grey, pearl-grey, green- 
ish-grey, and yellowish-grey. The bluish-grey passes intb 
milk-white ♦, and smalt-blue ; the pe^rl-grejr, into pale 
violet-blue and plum-blue ; the greenish-grey into a colour 
which is intermediate between grass and apple green ; the 
yellowish-grey passej; into honey-yellow -f , wax-yellow, and 
ochre-yellow: from this into yellowish-brown, blackish- 
brown, and bro^vnish-black , 

The two last-mentioned colours are very dark, and 
when held l)etween the eye sad the light appear blood- 
red. 

The colours occur in clouded, striped ||, dendritic and 
moss-like delineations. 

Those varieties, in which there is an alternation of white, 
black, and dark-brown layers are named onyjc ; those witli 
white and grey layers, calcedmyx. The dendritic varie- 
ties, which have a white or grey basis, with black, brown, 
or green arborisations, are named Moclia-^tofnes 

The bluish-grey varieties, in concentric lamellar concre- 
tions, when cut across into thin tables, and held between 
the eye and the light, exhibit an iridescent appearance, 
and hence have been named ramlrow vakedony. When 
cut parallel to the concretions, they exhibit a clouded de- 
lineation. 

It 


* ].eucaclmtes of Pliny, 
j- Corachutes of PJtay. 

X The green and blue varieties are the rarest. M. De Oree mention.':' 
rtn QtureJilnt variety, under the name of sapphirine, and which is much 
prized on afraint of il9 beauty and rarity. It is found in Transylvanis. and 
at Nertschinski in SibeW, 

(I The variety with green stri|>es, named MrmpMttif- 

§ Mocha- stone, a ho named Dcndr^ie calccdony* * * § 
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It occurs massive, in blunt-cdgc^ pieces, smooth rolled 
pieces, plates, crusts, ball^, (wluch sometimes contain wa- 
ter, forming «what are called and more rarely, 

as at Irkutsk, mineral oil), reniforin, botryoidal, corralloi- 
dal, stalactitical, cellular, with impressions (generally from 
cubes of fluor-spar), and crystallized. ' 

The following are its crystallizations : 

True Crysiats^ 

1. Rhomboid, in w'hich the sides arc cither drusy or 
granulated, with a glimmering lustre. They oc- 
cur in druses. 


SupposititUme Crystals. 

1. Rhomboid, from calcareous-spar. 

It sometimes occurs also in extraneous external shapes, 
in form of auiuiuuites, turbinites, echinites, madn^ixi- 
ritds, and of petrified srood. 

It occurs in lamellar distinct concretions, varying in thick- 
ness, and w’hich are sometimes reniibrmly curved^ some- 
times globular and concentrically cur\'ed ; and very lirely 
it is dispc3sed in fibrous concretions, which Ole again col- 
lected into coarse, long, angulo-granular concretions. 

Internally it is dull; tlie splintery varieties exhibit a 
fiiint degree of lustre. 

The future is even, which sametimes passes into im- 
peifect wd flat conchoidal, 0^ 

The fragments are indetennhtate at^ari^ 1^ 
veiy diarp-edged. 

"It 
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It is generally semitransparent ; but the black laid ^rhite 
varieties are only translucent. 

It is hard ; rather harder than flint. 

It is brittle. 

It is easily frkngible. 

Specific giavity, 2.600 to 3.655) Alnrow.— 2.616, 
mnbach, — 9.618, 2.643, Karsten, — 2.583, 2.586, Hojf^ 
Ty/w/j.— .2.661, Brinsm. 

Chemical Charackrs. 

InfiiMblc before tlie blowpipe without addition 

Comtitu^ Paria 

Silica, - - 99 

Lob.s, - - 1 

100 Trom^dorf*' 

^ G^cffftasfic Situation. 

It occurs in primitive, secondary and alluvial rcxrks, in ball'), 
kidneys, angular pieces, short and thick beds, veins, and rol- 
led pieces. The balls and kidneys occur most frequently in 
aeoondary amygdaloid, and contain, liesides the calcedony, 
also fltnt, &c. and in their interior exhibit beautiful reni- 
form, botiyoidal, stalactitical, and other jiarticular external 
shapes. The angular pieces are most frequent in sQcondaiy* 
amygdaloid ; they oiTur also in primitive porphyry. Tin* 
beiis cK-cur in pri^Uve porphyry, but morfe abundantly, in 
Voi.. I. Q tteoondarv 

■iM w .w . I ■ 

* la tlMi4iirly Bsigiojui* Gerliard and Lsinfiadlus, alumina* 

ill the piopia^ of to stated as occurring in caloe- 

dooy; tad Guyton and Bindbeim ineatioti lime •• oiKof it« coastituent 
jiarts* 
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seponclary rocks, as in amygdaloid, basalt, and green- 
stone. The veins of two kinds : agate veins, which 
occur in primitive, and secondaiy rocks; and metalliferous!^ 
> yeins, that occur principally in primitive rocks. The agate 
veins contain, besides the calcedoiiy, also fliirt, hornstone, 
opal, and aipethyst The metalliferous veins are of three 
formations : In the first, the calcedony is associated with ^ 
silver and lead ores, and bro\vn-spar, as in the Saxon Erz- 
gebirge; in Lowc^ Hung^, and Transylvania ; In the 
second, with brown and hJim jipnstone, sparry ironstone, 
hornstone, and otlicr fixstils, m in the Saxon Erzgebirge ; 
in Voightland ; at Huttenbi^g, in Carintliia, &c. : And in 
the third, along with ores .al^eQp^ aa in the Trevascus 
mine, in Cornwall. Tlie calc^pny in these veins exlhbiu 
many different external forms, as stalactitical, botrvoidal, 
coralloidal, reniforin, &c. In alluvial country, it is found 
only in rolled pieces. 

Gi'offrapkk Situation, 

JjSnrope , — This mineral (Kcurs more or less frecpiently 
ill the secondary trap rocks of Scotland. Thus, it forms 
cotemporaneous veins in greenstone nxdcs in Rfeshire ; and 
occurs in balls, kidneys, and veins, either singly or ftong 
with other minerals farming i^atc, in the trap nxika idlP the 
Pentland HBUs, near Edinburgh, those in West Lothiah, 
Mid Lothian, East Ixithian, Dumfriesshire, I^anarkshire, 
Duml)artonsdiire, Stii'lingshirc, Pertlisliire, Ac^sdiire^ 
and other districts in the matnland of Scotland. The trap 
rodkaof Mull, Hume, Caima^ Eigg aiid Skye, afford cal- 
cedcHiy ;: and small p)rti(>nB <^it4^ trap nx^ksof 

Shetland. ^ The most singular calec^ 

dony are those found in Trcvascud mii#,Nn Conilall. It 
abounds & the aUiygdaloidial rocks of the bland of Ice- 
land. 
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[Subtp. 12. Cale€duny ^ — Ift Kind, Cnmmen Caleedony, 

land and the Faroe iblaiuk It is a rare mineral in tlie 
Scandinavian peninsula ; and occiirs more or less frequent- 
ly in the Ilartz; in the Electorate of Saxony; Sile»a; 
Bohemia; Francoiiia; Suabia; Gallicia; France; SwiU 
zerland; Italy; Austria; Hungary; and Transylvania. 

A^iia . — It occurs in' rolled pieces in the island of Ceylon; 
hi the trap nxjks of Dauria ; in (’ahnuck Tartary ; in the 
Altain and Uralian mountains; and on tlie shores of the 
«caof Oehotsk. 

A friar — It occurs in rolled plec^ on the banks of the 
mer Nile. The ancients are said to have prreured their 
finest calceelonies from itioijintaiiis in tlic neighbouihdbd of 
'riicbcs. 

Amrica, — It occurs in Greenland; in difPerent jmrts 
of‘ the rnited StnUs, in |X)rpljyrv and ainjgdaloid; in 
Alfxico; anti at Panama, in New (iranacla. in Soutli Amc- 
iua. 


fV>’. 

As it is haj’d, susceptible of a fine jiolish, and exhibits 
beaqtifiil colours, and considerable transparency, it is em- 
ployed as an article of jewclhry. It is cut into ling and 
s.'al necUaccb, ear-drops, small \a.ses, cups, anil 

>nuil'*lx>xes. The iinajr varieties, })articularly those luuned 
Onyx, were much })rized by the ancients, and were by them 
cut into cainea'4. 

^The Camea is a kind of engra\ing in relief, in which 
the figure is of a different colour Jrom tjie ground. When 
die colours are good, and distii^ctly si^iHiraleil from eadi 
utlier, aitji the layofl equal and pai\Ule!, the onw is iiiucJi 
piized. Ifatiy flirf engraved cameos of this kind are piv- 
-erved in collections. The National Museum in Paris? ami 

Q# tk- 
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dbe magnificent collection of M. De Dree, also in Parish arc 
rich in cameas. 

The concentrically striped onyxes, which are very rare, 
were much prized by the ancients, andlhey cut upon them 
very beautiful figures in deini-relief *. One of the most 
beautifiil works cut in this variety of calcedony, is tlic ce- 
lebrated Mantuan Vaac^ which was seized by the Germans 
at tile storming of Mantua, and ever since has been })re- 
served in the Ducal CoUec^n in Bininstvick. Several l>eau- 
tiful plates of onyx are preserved in tlie Electoral Cabinet 
in Dresden : there is one valued at 41,000 dollars. 

The dendritic calccdonieSy fft moohiu-stones, are much 
prized as ornamental stonef^ The arborizations, as already 
mentioned, are black, red, brown, or green. The black 
are the most common, and most ilistinct: the red, on 
the contrary, are rarer, and are less distinct, and are named 
corallines^ from the resemblance of the dendritic delinea- 
tions to coral ; and the green ai*e rare, and much est^ifted. 
These arborizations a})pear in some dyses to be ow ing to 
iron, in others to manganese, hon, and mineral oil. Du- 

tens, 



* Some antiquirians are of opinion, that the vata lawrrfttJia^Bnif were 
of onyx ; but Dr Clarke, in the following passage, advances anotber hypo- 
thesis ** The porcelain of China,'’ he observes, ** brought overland on 
the backs of camels, is exposed for sale in Grand Cairo, Smyrna, and Con- 
stantinople. We saw some porcelain dishes for containing pilga, that had 
been thus conveyed, and they were a yard In diameter. Tha same vr. 
with Cluna eaSsted in the time of the Romanst and at the introduction of 
the porcelain vessels into Rome, they were bought at enormous pnees, and 
were esteemed by the Romans of the Augustan age as articles of the higiK ut 
' luxury and magnificence. These were the vote apemne of Pliny, as ma> lie 
proved from Belon, who sa^s, that the Greeks called them time ** La 
mirrfae de Smima,” Ihmi murex^ a shell called by the French Fmrcetain §htUi 
the fine vlfirffied superfiotes of porcelain resembling in its lustre and polish 
the surface of the Murex.**— Chirfofa IVovelt. 
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tens ♦, Von Moll, Daubenton,. and lately Len 2 , Bhimen- 
bach, and Dr MacCulloch, maintain that many of them are 
of a true vegetable nature. Dutens says, that -if the plants 
contained in calc^ony are extracted, and the fragments 
thrown on burning charcoal, a bituminous smell is exhaled; 
and Von Moll maintains, that calcedony sometimes con- 
tains brown and green moss. 

Lenz affirms, that the calcedony found in tlie amygda- 
loid of Deux{X)nts contains miisd of difterrmt kinds, such 
as lichen rangiferinus, confervoe, byssi, and brya. And 
lllumenbach says, in a letter to Baron Von MoU, that 
though he had hitherto disbelieved the occurrellce of 
vegetable bcahcs in the dendritic variety of calcedony named 
moch(uskm€i he must now admit that it does sometimes 
contain plants, apparently of the nature of confcr\-a. He 
obser\'ed these in specimens from Iceland and Calherinen- 
burg. The same celebrated naturalist maintains, that he 
found, in the interior of an agate, *the fructification of an 
unknown plant, somewhat resembling the Sparganium 
eredum. Dr MacCulloch, after examining several hundred 
specimens of moGha*stone, is of opinion that they contain 
cryfKogamous plants Tiiis opinion, however, still re- 
mmiMbvery improbable. 

Observations, 

1. Itadull and even fracture distinguish it from Flint ; 
Ad the same characters distinguish it from Camelian, 

S. It piusses into Opal and Flint; probably also into 
ilyulite. 

3. It 


* Vkl. Traits des Pieires Precteuses* p, 70, 71, 
f Vid. Geological Traiisactiont, for Dr MacCttUoch's observations on this 
4uhjeot. 
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8. It WRS first accurately described by Werner. 

4. The dendritic variety is supposiHl to have been ori^ 
nally brought frtmi ^Arabia, by the yrny of Moclia; and 
hence the name Mocha^tme given to k by jewellei>>. 


TABULAR VIEW of the names given to different va- 
rieties of Common Calcedony. 

1. Levrach^def of Pliny, milk-white calccdony 
Ceravhatcs of Pliny, honey-yellow ealcedony. 
Sapphirlnc ; azure-blue cakedony. 

4. Onyx ; ealcedony, ilji which there is an alternation 

of white, black, and dark-brown layers. 

5. Calcedcmyx. In this variety there are but two sbmles 

of colour, viz. white and grey, which an» also dis- 
posed in las ers. 

6. Mocha~ston(\ or Dendritic Calccdony, In this va- 

riety beautiful arbnri/atmnsare distribuUtlthimi^^^ 
a white or grey ground. 

7. Memphites ; grey calccdony with green stripes. 

8. St Stephens stone; ealcedony wkll small retl points 

of camclian or jasper. It ought rather to be pta- 
ced with agate, but the common arrangenlBDt is 
here followed. It was formerly much esteemed* 


SccoHM 
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Second Kind. 

Chrysoprase *. 

ICrisopras, Wenier. 

Achates-prasius^ Wall. t. i. p. 2J)2. — Chrysoprase, Home de Lide^ 
t. ii. p. 167- — Krisopras, Weru. Cronst. p. 99. Id. JVid. p. 3;5()- 
— Chrysoprasium, Kirw. voL i. p. 284.»— ^‘rysopras, Estnir, 
b. ii. 8. 34r9. Id. Emw. b.i. a. 174^Crisoprasio, Nap. p. 195- 
Id. I Mm. t. ii. p. 177 . — La Chrysoprase, Brock, t. ii. p. 280. — 
Qu/irtz-agatbe prasej p p. 426*. — Crysoprase, 

b. ii. s. 270 . Id. Lud. Suck. ^erl. Id. Mo/tA\ b. i. s. 304. Id. 
I lab. Id. Karst. TabcL Id. Leonhard, Tabel. — Silex Chry- 
soprase, Bfon^. t. i. p. 298- — Qiuurtz-agathe prjvse, Ltuas, 
p. 33, Id. Brard, p. 9^* — Chrysoprase, Kid, vol. i. p. 204. — 
(jiuirtz-agathe pra.se, Haitif, Tab!, p. 2(>.— C'hrysopras, lJufJ' 
b. ii. s. 9^- Stejfem, b. i. s. 157. Id. Ij^nz, b. i. s. Jd 
Oken, b. i, s. 272. Id. Atkin, p. 180. 

Extertud Characters. 

Its characteristic colour is apple-green, of all degrees of 
intensity ; it [lassc^s into pale grass-grc^en, pistachio-gi*een. 
andi' greenish-grey. It is sometinies spotted yellowish- 
brown. 

occurs generally massive, and sometime^ ki plates. 

Internally 


• The name Chrfstfrom Ckrym^iuwt) is 4criveil from 

the Greek, and was applied to a mineral having a yellowish-green colour. 
We arc ignorant of the stone which the antients described under this name. 
Lehman was tht who applied it to the green stone of Kosemuta. — Vid. 
Hittoire de PAcailei^ lieyale dfls Sftences et Itellos Lctires, annoc If 56; 
Berlin, 1757, p. 202.-* Vid. also Mcineckc’s Monc^rapb, inUlpled^ Uebcr 
te Gvysoprasc $ Erlangen, 180^ 
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Internally it is dull, seldom glimmering. 

Its diaracteribtic fracture* is even ; .some varieties run in- 
to small and fine splintery ; others very rarely, into flat 
conchoidal. 

The fragments are indeterminate angular, and more oi 
less sharjvedged. 

It is inti rmediate between translucent and semi-transjui- 
rent, but always apjiroaches more to the first. 

It is rather softer than calcedony or flint. 

It is rather difficultly frangible. 

Specific gravity, 2 600, Zfe La J/rt/t rrie.— Q,7l k A'ar- 
sfen,-^2.608, Hoffmann, — 3.250 ? Klaproth. 

Chemicat Characters- 

Before the blowpipe it loses its colour and tran>pa)vnc \ , 
and is infu.sible without addition. 


Con.stUucnt Parts. 


Silica, 

- 

fi6.1G 

Lime, 

- 

o.m 

IVlagnesia, 


0.08 

Alumina, 

- 

00.8 

Oxide of Iron, 

. 

0.08 

Oxide of Nickel, 

- 

1.00 


100 

Klaproth^ Beit, t. ii. p, 188. 

Gcognostic SHuatwn- 

It occurs in plates and cotemporaneous veins, along with 
quartz, homstone, common calcedony, scmi-o))aI, a.sln'stus, 
indurated talc, lithmnargc, green-eartb, anJ bteatite, in prU 
mitive smpentine. 


Geographic 
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[Subtp. It. Caktdom/^H Kind^ Ckrywpraiu. 

Geographic Situation. 

It has liitherto l^n found only in the Brincipality of 
Munsterberg, inXower Silesia, in the vicinity of Ae towns 
cif Glassendorf, Grochau, and Koseinil/. 

Uses. 

This gem is much prized by jewellers. The colour, 
when deep and pure, is veiy agreeable to the eye, and 
when contrasted with brilliants and pearls, particularly 
by candle light, is very beautiful. It is generally cjat in- 
to a convex form, or what jewellers call e7i cabochon. It 
is sotncliines cut into ring-stones, necklaces, bracelets, 
ear-drops and brooches, and, when set, green taffeta is 
used as a foil. In ornamental dress, it is found to har- 
monize with diamonds and pearls. King-stones of chryso- 
prase, when semi-transparent, and of a pure apple-green co- 
lour, will sell at froiu ten to twenty guineas. Its colour fades 
w hen kept long In a wann and dry place, or when much 
exiK)sed to the air : on this account it is recommended to 
keep it in moist cotton. As the colouring substance of this 
mineral is nickel, it is difficult to explain the change of co- 
lour just mentioned. It requires coasiderable attention in 
cutting, as it is very apt to fly in piixres ; and lapidaries 
find that great care also must Ik* used in poUidiing it, for, if 
the wheel i.s driven too fast, and the gem is overheated, it 
Itecomes whitish and muddy. 

The larger and impure masses arc cut into snuff-boxes, 
seal-stones, iintl similar articles. Very beautiful plates of 
clu^ysoprase tu*e to be seen in tlie Cathedral Church in 
I'rague. 


Ohservatiom. 
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Ok^OTotionx, 

1. Its distinguishing characters arc its apple-green co- 
lour, even and dull fracture, semi-transpareucy, and hard- 
ness. Colour, and inferior hardness distinguish it iVoni 
Common Cakedony; and tlie dull even fractui-c, with great- 
er hardness, and weight, are the charaf'ters liy w Jiich it is 
distinguished fi’om OpaL Some obscr\'ers have conl^nd- 
ed it with Prem^ from which it is readily distinguish^ by 
colour, the want of lustre, even fracture, greater tnu)s|)a- 
rency, hardness, and weight 

S. It glasses into Ojial and Splintery HiMs|one. 

Third kind. 

Plasma 

Plasma, IVcmcr. 

Id. Emm. b. iii. s. 32‘3. hi Brock, t. i. p. 278* ^d. b. il 

s. 286. Id. hud. Suck. Bert. Id. 3/o/w, b.i.^s. 308. Id. Kar,\f. 
Tabel. Id. Leonhard, Tabcl. Id. Hah. Id. Kid, vol i. p. 205. 
Id, Steffens, b. i. s. lop. Id. L^nz, b. i. s, -^^uartz-agatlie 
calcedoine vert obscur, Lucas, t. ii. p. 110.~PlaBina^ Hoff. 
b. ii. & 10S&, 

External Characters. 

Its most cotton colour is u variety intermediate betwMi 
grass-green and Icek-grcen, and sometimes ufiproaching to 
pale mountain-green. Il freciuentfy occurs gi'tHmish^wllite 
and ochrc-ydlow : the latter ooloiir is in dots ; the first in 
spd^ or clouded. 

^ It 

^ ■- ■ ■ ■■ 

* TbSU aiineral fus biili known iitiSSr its puamt naano In It i q pf^iWii e 
hundred yuan. It is conjectured to be a corruption of Pranm us JliMifna, 
the names given by Italian mineralogists to grecn-colourcd jnmcrali» wuX Us 
prasc^and chry8<^ra9e. 
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{Svhip. 12 . CiUceikny,^Zd Kind, Pluma. 
It occurs in angular pieces. 

Internally its lustre is glistening^ inclining to giuimicr* 

i«g- 

The fracture *is iinperft»ct, and rather flat conchoidal. 
The fragments are indeterminate angular, and very sliar])- 
edged. 

% is translucent, inclinit^ to semi-transparent. 

It is hard. 

It is brittle. 

It is rather easily franpble* 

Sj)ecific gravity, ^.559, Klaproth.^S^AiS ? Karsten. 

Chemical Characters, 

It is infusible before the blo^^-pip^^j hut loses its colour. 


ComtUueiU Paris. 


Silica, 

- 

96.75 

Alumina, 

• 

0.25 

Iron, 

* 

”0.50 

Loss, 

- 

%50 


100 

Klaproth, Beil. b. iv. s, 326- 

Qeognosik and Geogj'ophk SUua^ns. 

It occurs in l)eds, associated with common calcedony- 
Most of the speeiineiis in cabinets, have been collectiHl 
among tlic rums of Borne. It occurs also at Prussa, at the 
f(x>t of Mount Olympus,* in Asia Minor, where it is asso- 
ciated with the green calcedony of Klaproth, which is only 
a vwnety of phMaaf, aad«| W been lately found at Gua- 
Jay||ffy; a laague fiwm Mexioo, where it occurs in 
b^ along vitii calccdoiiy. 


Use. 
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Uses, 

It was considered by the Romans as a pjoni, and was 
cut into omaincnts;^ and iVequentlj figure?* were engravini 
upon it. 

Ohsenuitiofis. 

1. It is distinguished from Heliotrope by adiHir^ Infe- 
rior lustre, and weight, and also by its greater transporen- 
cy : it 4 b distinguislied from Chrysopnm l)v colour, gretit- 
er lustre, perft*ct eonehoidal fracture, and greater weight ; 
and its fracture distiiiguislies it from Common Coleedoiijf, 

2. It has been known for several centuries in 'Italy under 
the name Plasma but was first introduced into the sys- 
tem by Werner. 

3. It is the Prime (F Emerande of some autliors ; and 
would appear to have bevn dcscrilKKl by Plin) as a Narietf 
of his smaragdus. 


Fourth Kind 
Carnelian 
C'ameol, Werner, 

Sarda^ Plin, Hist Nat xxxvti. 7. — Achates cameolus, Wall. t. L 
p. 18.) — Comaline, Rotm' dr Lisle, t ii. p. l*M).^Blutr<jthe, 
Kalzeilon, WiH. p. 318. — Canielian^ Kinv. vol. i. p. 300.— 
KjEmiob Ponm. b. i. s. 157« — C'jirniola, Kap, p. 185. — Agathc 
Comaline, Imih, t. ii. p. l47*-^La Comalino, Brffch, vol. i. 
p. 272.— Quartz-agathe comaline. Hmy, t ii. p. 425.— Kar- 

neul. 


* Tb« name CamtUan does aot osowr tfitberin Hie^phrastiui or 
that mincnl being described by tbeic aaiaralista as a red varidyiaM 
Carnelian, therefore, is of more modem date, and ia st^poiitd to (ns odrlvfil 
from the Latin words ^oro or caraeva, which maj have been given tg It ei|^ 
account of its flesh-red colour. 
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!*• Caktdtmyr-^ KM, CanuUan. 

neol, Retiss, b. ii. s. 282. Id. Suck. Lud. Bert. Jd. Mohs, b. i. 
H. 298. Id. Karst. Tnbel. Id. Leonhard, Tabel.^— Silex cor* 
nalinc^ Brong. t. i. p. 296 . — Quartz^a^^athe <9ornaline^ Lucas, 
|). 88. Id. Brard, p. 9^. Id. Ha\iy, Tabl. p. 26.~Kameob 
Stij[JenSf b. i. s. 1()0. Id. Hoff. b. ii. s. 118. Id. Lenz, b. i. 
3 . 891 Id. Oken^h. i. s. Id. Haus. Handb. b. iL s. 406*. 
•*»damelian^ Atkin, p. 180. 

E.rtcnud CJiariuters. 

Its principal colour is blood-red, of all degrees of inten- 
wty : the dark variotics soinetiirif's incline to reddish-bro^m; 
but the paler varieties pa^s into flesh-red, and reddish- 
whi’o, and also into a colour intcrniediale between ochre 
atui wax yellow’. It also occuis sometime*- milk-w’hite, and 
oli\e.grwn. It generally has hut one colour ; sometimes, 
however, it exhibits concentrically stnjxxl delineations, or 
loititic«inon or red dcjidritic delineations. 

It occurs soinetiii’#*s in rolled pieces, which appear to 
have been original halls ; stnnctimes in thin layers in agate; 
very seldom kidiKy-shiH^etl. The surface of the rolled 
pus’es 1 - r(»ugh, and ivddidi-hrown. 

It occurs in fibiou'- cuiuTelions, which are straight, sco- 
pifernu closelj aggregated, and collected into long and 
w tHlge-.sha|Hxl prismatic and lamellar exmeretions. 

The fracture b jicrfect conchoidal, or splintery in tlic re 
nifomi sarioties. 

The lustre is glistening, sometimes passing into shining, 
and is vitreous. 

The fragments are indeterminate angular, and somts 
times splintery. 

It is generally aemvtransparent ; seldom translucent. 

It b hard, biil in a lower degree than aimraon calcedonv 

wdlilnt'' 

SpcciCic j'ravity, 8..TOK 8.C:iO, Bthoon. 


Cht’mkai 
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Chemical Characters, 
It H infusible without addition^ 


« 

ConsiiUtcni Parts. 


Silica, 

91) 

Alumina, 

3.30 

Iron, 

0.7.5 


100 Bbidhcim. 

Geognosiic and Geographic SUiMicns. 

It frequently occurs as a constituent part of agate, and 
in general has the same geognostit; situation as common 
calcedony. The secondary trap rocks so abundant in Scot- 
land, often contain carnclian, t'ither alone, or in agate. 
The most beautiful canielians, viz. those having an unu 
form bhxKl-red colour, are fimnd in nulled p^es, and uri^ 
brought to this country from Arabia, India, Surinam, Si- 
beria, and Sardinia : less iK^autifuI varieties are found in 
llohemia, Saxony, and the Palatinate. Tlie fibrous varie- 
ties are found in Hungary". 


Uses. 

It is cut into seal-stones, ring-stones, bracelets, neck- 
laces, bro<Khcs, and crosses ; and figures are oflen engraved 
on it. Artists distinguisli three pincipal kinds of* caruc- 
Tian : the one named common eomeliaTt, varies in colour 
from white, through jdllow to t!Pd; the second, names! 
mrdl (sardoine), displays on its* surface an agreeable anil 
rich reddish-hiown culotir, but of a deep blood- 

red colour when held between -|lie ejse and 
third, named sardon^K^ is compo^ of hifutaaii wtfliilfidd 
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12. Cultedon^,^^tk £ind^ Carneliatu 
red carnelfan. In the most esteemed camelians of the east, 
the colours are of a uniform tint throughout the mass, without 
any undulations, and are free from that mitddiness to which 
tlie £uro})ean vajrieties of this stone are so liable. The 
most highly prized varieties are the white and red striped, 
or sardonyx, and the blood-red ; the next in estimation are 
the p^e-red ; and flie least valuable are the yellow, white, 
and brown. xVs it is a softer stone liian common calcedony, 
it is more easily cut, and q^nters much less when c|itting 
and ])olishing ; and licnce, independent of colour, it has 
always been preferred by artists to the common calcedony. 
The finest varieties of camelian are nan)ed by French ar- 
tiste those of the old 7'OcJc (vieillc roche), l)ecause they are 
no longer to be found so [K?rfec*t in colour and transparen- 
cy. The finest pieces of common camelian are brought 
from Arabia, and from Cambay and Surat, in India*. 
*rbe sanU^ w'hicli is very rare at present, and bears a much 
higher price than the •conmum camelian, is prqipiired from 
tile shores of the Red Sea. Fonnerly camelians used to 
be imported from Japan into Holland, and from thence 

were 


* Tbe «arnc]ians of Cambay are procured from tlie neighbourhood of 
Broach, by sinking pits during the dry season, in the channels of torrents. 
Tlie nodules which are thus found, are intermiied with other rolled pebbles, 
and weigh from a few ounces to two or three pounds. Their colour, when 
recent, is daik olive-green, inclining to grey. The preiiaration which they 
undergo* is, first, exposure to the sun for several weeks, and then calcina- 
tion. The latter process ia petainned by packing the stones in earthen-tiots, 
aod covering them with e layer Jve or six inches thick, of dried goats dung* 
Fire is then applied to the mass; apd in twelve hours, the pots are sufll- 
dently cool to be removed. The stones which they contain are now exa- 
mined, a^id are found to he some of them red, and others nearly white ; the 
dilBtritiee Unta dtfiemling in luut on the original quality 

of O0|jri(i||||;jmatter, and Da part, perbapa on the difference in the heat to 
whi^ they have Iwcn exposed. The annual value of Carnelian exported 
Ikoih India, amounts to 1]|600. 
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were carried to Oberstein on the Rhine, in order to be (*x- 
changed for the agates of that country, which were ex|x>rt- 
ed to China. 

The camelian was much esteemed by the ancients. 
Many fine antic^ue engraved carnelians are preservctl in 
collections ; and these have been described by C'ount (’ay- 
lus, De Dree, and others. The sardonyx was cut into ca- 
meas, and afforded by far the most l)caiitiful articles of this 
kind. The finest antique cainea at present known, is in 
the French Imperial IVIuseum at Paris : it is cut in a sar-. 
donyx, is of an oval shape, and is eleven inches by nine in 
breadth : it represents the Apotheosis Aug^istus. 

Observations, 

1. It is distinguished from Comnum Calcctkmij by it « 
glistening lustre, and conchoidal fracture. The milk-white 
variety, which approaches to common calcedony, may be 
distinguished from it, by its conchoidal fracture, and great- 
er transparency. 

2. It bears the .same relation to Common Calcedony 
that Conchoidal Honistone does to Splintery Ilornstonc. 

3. It passes into Hornstone. 

4. It was first accurately descTibetl by Werner, and 
united with the sardonyx of the ancients. Werner divided 
it into two kinds, Conclioidal and Fibrous. 

5. Camelian is named sarda by tlie ancients, according 

to some, from the city of Sardis in Lydia, in the vicinity of 
which this stone was found ; according to others, from Sar- 
dinia, where it was also found; or according to otlicrs, from 
the Greek word which was given to it by reason of 

its predominating flesh-red colour. Lastly, as already re- 
marked, some derive camelian from the 

or cameuSf which may have been given to it, 6^§'io its 
flesh-red colour. 


Thirteenth 



1 . CSM.] 


»I*. 1. HNOMBOIUAI, ttL'AUTZ. 85? 

l^Suhitp, 13 . IJttiutTrtp€. 


Thirteenth Subspecies. 

Heliotrope *. 

Jldiotrop, Werner, 

ileliotropium^ Plin, Hist. Nal. xxxvii. 10. p. CO. — Jaspis varie- 
gata, Hfliotropius, trL p. 315. — Heliotrop, Wid, s. 316. 
— I leliotropium, Kirw, vol. i. p. 314. Id. Estuer, b. i. s. 

Id. Ewm. b. i. s. 171* — ^J^zliotropio, Nap. p. 193 . — Jaspe Siin- 
guin^ Lam. t. ii. p- l(i6. — L'Heliotrope, Bt'ocL t. i. p. 276. — 
Qiiartz-jiispe sanguin, Ilauj^, t. ii. p. 4.'5(). — Heliotrop, Reim\ 
b. ii. s. 319« Id. Lud. Such. Bert. Id. Molts, b. i. s. 300. Id. 
Earsfcti, Tabel. Id. Ijwihard, Tabel. Id. Hub . — Silex Ile- 
li<itr(>pe, Broffg. t. i. p. 297- — Qiiartz-jaspc sangiiin, Lucn.\ 
p. 37 . Id. Brard, p. 101. — Bloodstone, K’ut, vol. i. p. 210. — 
(Jiiartz-agathe ponctue, Haitp, Tabl. p. 27 . — Heliotrop, Stif- 
fens, b. i. 8 . 162 . Id. Hoff. b. i. s. 105. Id. Lenz, b. i. s. 423. 
Id. Oken, b. i. .*?. 271* Id. Han.s. ILindb. b. ii. s. 407. Id. 
Aihin, p. 181 . 

Ej'ternal CJutraeU rs. 

I'he principal cnloav is intermediate Wtween celandine- 
green and leck-green; stmietiines parses into mountain- 
green, and even into glass and j/isUkIuo green. ^\Il 
these colours are dark. Sometimes it is markeil with olive- 
green s|X)ts and stri})es. The blood and scarlet red ai'd 
ilu‘ ochre-ycllow dots and s[iots, are owing to disscininateu 
Jasper. 

Vol. I. R Ii 


Greele from sAiof, the nr.d 

Acconttiig to Pliny, it received thii; lunie, because it >>»•* 
«iited jfor isbiar oascTvauoiu. 
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It occurs massive, in angulai* pieces and rolled pieces. 

The internal lustre is glistening, and resinous. 

The fracture is large and Hat, but sonieliines iiiipc^rlect 
conehoidid. 

The fragments are angular, and very sliar|M?tlged. 

It is generally translucent on the edges ; some varieties 
are translucent. 

It is easily frangible. 

It is liard ; hut softer than calcedony. 

It is rather heavy. 

Si)ecific gravity, ^.628, Karsten . — ^3l700^ Kirwan,^ 
2.614, Hqffruann. — 2.633, Blumaibaeh^ 

Chemical Characters, 

It is infusible before the blowpijx?. 

Constituent Parti. 

Silica, - 84.00 

Alumina, - .7.50 

Iron, . . 5.(K) 

Tronmkn;f, 
Geognostic Sit nation. 

It is (c)und in rocks belonging to tlie secondary tra]> 
I'ormation, and probably occurs in the same kind of repo-si- 
tory as calcedony. 


Geographic Situutiom. 

The ancients prwured this mineral from iEthiopia. 
At present, the mo.st highly esteemed varieties are brought 
from Bucharia, Great Tartary, and Stf)eria, li occurs 
also in Iceland ; and it is said also in TransyhrepUH Sar- 
dinia, 
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tlinia, anJ Bohemia. In Scotland, a variety of mineral 
nearly resembling lieliotix>j)e, occurs in the Lsland of Rume. 

Uses. 

This mineral was well known to the ancients, who have 
left us accurate di^scriptions of it. Figures were seldom 
cut upon Heliotrope until afief the commencement of the 
Christian era, wlien repres^tations of religious subjects 
wei-e ofUai engravcKl up^>n it. There is a fine engraved 
stone of this kind in tlje National Library in Paris, repre- 
si‘nting the head of Christ so cut tliut the rctl 
sjx>ts are made to represent drops of blood. It is als.) cut 
into seals, snufi-ln^xes, and other ornamental articles. The 
varie ties having the greatest degree of transparency, and 
most numerous rt*d spots, are the most highly prized : these 
are Ibiiiul in Bucharia. The Siberian varieties are desti- 
tute of red spots. 


Observations* 

1. It is distinguidied from Common Cakedany by its co- 
lour, fracture, lustre, and Inuisparency. 

9. It is Calcedony, intimately combined with Green 
b'artli. 

d. Its fracture and transparency sIicav that it is a species 
uiterinediate between Calcedony and Ja.sper. 




Fonrkn 
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FomieenOi Subspccieit. 

Jasper *. 

This subspecies is dividtnl into live kinds, \iz. Fi^vp- 
tian Jasper, Striped Jasper, Porcelaiii-Jasjx^, C'oniinou 
Jasjx'r, and Agate- Jasixr. 

First Kind. 

Egyptian Jasper. 

This kind is subdivided intd Rctl Egyptian Jasper, and 
Brown Egyptian JasjK?r. 

1. Red Egyptian Jasper. 

Rother Egyptiseher Jaspis, Werner. 

Rother Egyjitisher Hoff'- b. i.l. s. If)2. — Rother Kuget 

Jasjiis, Stcffen.Sfh. i. s, ISl. — Rother Egyptidier .Juspis, Aev/r, 
b. i. .•». 41 0‘. 


E.rfernal Characters. 

Its colour is intemiecfiate betwe<*n flesh-red and bloixl- 
red; also ochre-yellow, yellowish-brown, and yellowish- 
grey. These colours fonn ring-shaped delineations. 

It is found in roundish blunt edged roDed pieces. 

The external surface is rough ; also uneven and dull. 
Internally it i^ (lull, or very faintly glimnicring. 

The tracture is large, and rather flat conclioidai. 

It 


* Etymologists arc in doubt at to the Origin of the word Jimper. Some, 
as Isiodoms, derive it from the Greek word which signKles green, a fre- 
quent colour of this mineral. But whatever may have been i tf oidginal sig- 
niScation. wc know that it is of high antiquity, because it occurs In tba He- 
brew and Greek languages. We are also ignorant of the particular ttbro de- 
nominated Jasper by the ancients. 
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14 <. Jtjutiitr, — 1 #^ Kind, Egyvtian Jaajttr, — 2, Brown Egyptian Jasper, 

It breaks into indeterminate angular and sliarj)-cdged 
fragments. 

It is very feebly translucent on the culgos. 

It is hard. 

It is raUier easily frangible. 

S|)ectfic gravity, 3.6352, Hoffmann, 

Gco^iimttc and. G&^rapbic Situations. 

It is found imbedded in red clay-ironstone in Baden. 


Use. 

It is usiHi for ornamental pur|X)ses. 

Observations. 

It sonietiinos passes into Flint, but is clistingui.Jieil from 
that mineral by its opaenty, and inferior hardness. 


2. Brown Egyptian Jasper. 

Brauner Egyjnischer Jaspis, liV/v/rr. 

Silex /Bgyptiaciis, tVati. t. i. p. 276. — Kgyptiiui Pebble, Kinv. 
vol. i. p. 312.— Egyptisher Jaspis, Emm. h. i. s. 234.— Cail- 
lou d'Egypte, La Meik. t. ii. p. 1(>6. — Le Jaspe Egyp- 
tien. Brock, t i. p. 332.— Egyptisher Jaspis, Reuss, b. ii. 
s. 302. Id. Lud. b. i. s. 93. Id. Suck. Ir tli. s. 353. Id. 
Bert. s. 227- Id. Mo/is, b. i. s. 3X4. , Jd. Leonhard, Taliel. 
s. 1 1 . — Jaspe Egyptien, Brong. t. L p. 325. — Eg 3 'ptiselitT 
.Ia.spi8, Karst. Tabel. s. 38.— Egyptian Jasper, Kid, vol. i. 
]>. 2d84?*^uartz-agathe opaque, Uadif, Tabl. p. 27- — nrauiier 
Kugel Jaspis, Sffffens, b. i. 8. 180. — Brainier egyptisher Jas- 
pis, b. ii. s. l64. Id. Lenz, b. i. s. 414. — Egyptian Jas- 
p^^ Aiklit, p. J 83. 


Euicniai 
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Eidemai Cluiraders, 

Its colours are chesnut-brown, yellowish-brown, Isabella^ 
yellow, and ycUovrish-grey. The yelloyrish-grey, or isa- 
bella-yellow, generally form the interior or centre of the 
pebble ; and the brown colours are disposed in concentric 
stripes, alternating with black strijies. In the brown co- 
lour, there sometimes occur black spots, and similar colour- 
ed dendritic delineations. 

It occurs in roundish, blunt edged, and spheroidal mas- 
ses. 

The surface is uneven or rough. 

Externally it is glimmering, very seldom feebly glisten- 
internally it is partly glistening^ partly gliinmcring ; 
l>ut the grey is dull. 

The fracture is flat and perfect conchoidal. 

The fragments are indeterminate angulai’ and sharp- 
edged. 

It is very feebly translucent on the edges, or almost 
opaque. 

It is as hard as homstone. 

Specific gravity, 2.564, 2.601, 2.624, 

mann. 


Chemical Character. 

It is infusible without addition before the blowpipe. 

Geogf^tic Situation, 

The geognostic situation 'of this mineral is still imper- 
fectly known. Cordier informs us, that it is found imbed- 
ded in a conglomerate rock, which, in hi^ opinion, extends 
in great beds tluroughout Egypt to the deserts of Africa; 

^hile 
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while Mohs, from the resemblance of its colour^lellueatioiu., 
to those of agate, supposes tliat it has been formed by in- 
filtration, in the manner of agate, and dierelftre, that Egyp- 
tian jasper will be found to occur in amygdaloid. In 
whatever original situation it occurs, it is well known, from 
the observations oli travellers, to occur loose in the sands of 
Egypt 

Geographic Situation. 

It has been hitlierto found only in Egypt 

Uses. 

As the colours of this mineral are agi*ecable to the%ye, 
beautifully dis}X)sed, and as it receives a good polish, it is 
prized by jewellers as an ornamental stone, and is cut into 
various ornamental articles. 

Observations. 

Colour, colour-delineation, external shape, and low de- 
gree of lustre, ai’e the most distinguishing characters of 
this mineral 


Second Kind. 

Striped Jasper. 

Band Jaspis, 

- I • 

Striped Jasper, Kirw. vol. i. p. 312. — ^Band Jaspis, Emm. b. L 

s. 237*— Jaspe rubane, Lam. p. 165. — Le Jaspe rubane, Broc/i. 

t. i. p. 334.-— Band Jaspis, Eeuss, b. ii. s. 305. Id. Lud. b. i. 
«. p4. Id. Suck. B th. s. 35b. Id. Bert. s. 228. Id. Mohs, 

b. ii 
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. b. i. S. 116 - id. Hah s. 13^ Id. Lmihard, Tabel. s. II.—* 
— Jaspe Rubanne, Brong. t. i. p. 324. — Band Jaspis^ Karsten, 
Tabel. s. 38.— Ribjyid Jasper^ Kid, vol. i. )>. 207- — Quartz- 
jaspe Onyx, Haity, Tabl. p. 28.— Band Jasj)is, Stejhis, b. i. 
s. 183. Id. Hoff. b. n. s. J()6. Id. hcnz, b. i. s. 417* Id. Oken^ 
h i. 8. 298 . — Striped Jasper, Aikiu, p. 4|j^. 

■ ■> 

Ex ternal Charack^ 

Its colours arc grey, green, yellow, and red, and seldom 
blue. Of grey, it presents the following varieties, peail- 
groy, greenish-grey, and ycUoii^^ish-grey : Of yellow, cream- 
yellow, which passes into straw-yellow : Of green, moun- 
tain-gieen, which passes into leek-grcen and greenish-grey : 
Of red, cherry-rc'd, brownish-red, and flesh-red ; the cher- 
ry-red passes into plum-blue. 

There are always several colours j:ogether, and these are 
arranged in striped and flamed, and sometimes in s}X)tted 
delineations. 

It occurs niassive, in whole beds. 

Internally it is dull, when an admixture of foreign ingre- 
dients does not give it a feeble glimmering lustre. 

The fracture is large and flat conchoidal, which ap- 
proaches sometimes to fine earthy, sometimes ta^even. In 
the large it sometimes ijticlines to slaty, and the laminae are 
in the direction of the striped delineations. 

The fragments are indeterminate angular, and rather 
sharp-edged. » 

It is opaque, or veiy feebly translucent on tlie edges. 

It is hard, but rather in a lower degree than the Egyp- 
tian jasper. 

It is rather easily frangible. ' 


Specific? 
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Specific gravity, 2.441, Haberk.—S^AIZ^ 2,537, 2.553, 

Hoffmann, — 2.49I9 Karsten, 

Geoffndstic and Geographic Situations. 

It occurs in sccj)ndary clay-p(«pliyry in the Pentland 
Hills near Edinburgh ; in a similar situation at Gnaden- 
stein and Wolftitz, near Froburg in Saxony. In neither 
of these countries do we observe the leek-green and brown- 
ish-red striped varieties : these latter occur only in tlie beau- 
tiful striped jasper wliich is found at Orsk, in the district 
of Orenburg in Siberia. According to Hausniann, it oc- 
curs in the Hartz, along with common flinty-slate and Ly- 
dian stone, in clay-slate mountains. 

Use. 

•* 

This mineral receives an excellent polish, and hence is 
used like agate for ornamental purposes. 

Ohservations. 

1. The distinguishing characters of tliis mineral, are its 
colour-tlelineations, its want of lustre, and its very flat con- 
choidal fracture, which sometimes inclines to earthy, and 
even to slaty. Its geognostic situation also distinguislies it 
from all the other subspecies of this species. 

2. It is allied to Conchoidal Honistone and Claystone, 
and passes into both of these minerals. These transitions 
are to be observed in the Pentland Hills. It is distinguish- 
ed from Conchoidal Hornsione hy its colour, colour-deli- 
neations, want of lustre, its more perfect flat conchoidal 
fracture, and its opacity : from Claystme it is distinguished 
by its greater htirduess. 


Third 
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Third KM. 

Torcelain-Jasper. . 

Porzellan Jaspis, Werner. 

Id, Wid. p. 314. — Porcellanite, Kirn\ vol.11. p. 313. — Porzellan- 
Jaspis^ Estner, b. ii. s. 6l3. Id. Emin. b. i. s. 240. — Diaspro 
porcellanico. Nap. p. 192. — Jaspe porcelaine, Lam. t ii. p. 166*. 
Id. Broch. t i. p. l66. — Thermantide porcellanite^ Hamj, t. iv. 
p. 510. — Porzellan Jaspis^ Reuss, b. ii. s. S07. Id» Lud. b. i. 
s. 94. Id. Suck. F th. s. 351. Id. Bert. s. 226. Id. Mohs, 
b. i. s. 321. Id. Karstm, Tabel. s. 38. Id. Leonhard, s. 12. 
Id. Steffens, b. i. s. 184. Id. b. ii. s. I68. Id. Lenz, 

b. i. s. 418. Id. Oken, b. i. s. 298. Id. Haus. b. ii. s. 398. — 
Porcellanite, Aikin, p. 241. 


External Characters. 


Its colours are grey, blue, yellow, and seldom black and 
red. Of grey, it presents the following varieties ; smoke, 
bluish, yellowish, and pearl grey : from pcarhgivy it passes 
into lilac-blue and lavender-blue : also into brick-red, which 
inclines to yellow : from yellowish-grey it passes into straw- 
yellow, and ochre-yellow : from smoke-grey into greyish- 
black, and ash-grey. 

It generally exhibits but one colour, and is sometime.^ 
marked with dotted, flamed, striped, and clouded deliuea- 
tions. 

The grey varieties are generally brick-red in tlie rifts. 
It often presents brick-red vegetable impressions ; and this 
is most frequently the case with the lavender-blue vffirie- 
ties. 

It occurs most commonly massive, and in angular pieces; 
and is frequently cracked in all directions. 


InternaU^ 
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Internally it is glistening, sometimes approaching to slii- 
ning, sometimes to glimmering, and even to dull ; and the 
lustre is vitreo-resinous. 

■ 

The fracture* is imperfect conchoidal, and sometimes 
large and flat, and joceasionally small conchoidal. 

The fragments %are indeterminate angular and sharp- 
edged. 

It is opaque. 

It is hard in a low degree. 

It is easily frangible. 

Specific gravity, 9.330, Kirwan. — 2.430, Kar^cn» — 
2.431, 2.432, 2.461, 2.577,. 2.595, 2.645, Hoffmann. 

CJtemical Characters. 

The lavender-blue variety, when exposed U) a heat of 
151® of Wedgwood, according to Kirwan, melts into a 
spongy yellowish-grey* semi-transparent mass. Other varie- 
tics, according to Link, melt before the blowpipe into a 
white glass. 


Constituent Parts. 


Silica, - 60.75 

Alumina, - 27.25 

Magnesia, - 3.00 

Oxide of Iron, - 2.50 

Potash, - - 3.66 


According to Rose. 
Geognostk Situation. 

It is always found along with burnt-clay and earth-slags, 
jjn places where pseudo-volcanoes have formerly burnt, or 

where 
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where beds of. coal ai'e now in a state of inflainniation. 
Hence it follows, that it is a pseudo-volcanic production ; 
and, according to Werner, it is slate-clay converted into a 
kind of porcelain by the action of the lieiit of the volcano. 
As the coal wastes, hollows are fom)ed|>in the bed, and the 
superincumbent porcelain-jasper breaks‘i.in pieces, and falls 
into them : hence it never occurs in regular beds, but in ir- 
regular broken masses, internaixed with burnt-clay, earth- 
slags, and similar substances. 

Geognostw Sitications, 

It is found on the coast of Fifeshire ; at Madeley, in 
Shropshire; and near Dudley in Warwickshire. It fjccurs 
in Bohemia, principfilly in the plain betwixt tlic Fir/gebirge 
and the Miltelgcbirgc, where immense beds of coal appcfu. 
It also apjK^ai's at Plunitz, near Zwickau in Saxony, and 
in the neighbourh(H)d of Zittau in Upper liUsatia. Like- 
wise at Erterode, at the Meisner, in the Habiclitswald ; 
at Dutweiler, in the department of Saarc ; ' and also in Ice- 
land. 


Fourth Kind, 

Common Jasper. 

Gemeiner Jaspis, Wemer, 

Jaspis, Cronst. § 64, 65. p. 76* — Jaspis, Wall. p. 311. & 318. — 
Gemeiner Jaspis, Wid, s. 31 1. — jCommon Jasper, Kirw. vol. i. 
p. 3J0. — Gemeiner Jaspis, Emm. b.iL s. 243. — Diaspro com- 
mune, Nap. p. 189.--^Taspe, Lam, p. 164. — Le Jaspe com- 
mune, Brock, t i. p. 338. — Quarz-jaspe, Haih/y t ii. p. 435, 
*— Gemeiner Jaspis, Reuss, b. ii. s. 311. Id, Lud. b. i. s. 95, 

Id, 
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14. Jasptr^^Aith Kindt CommonTJaspet, 

Id- Suck- Ir th. s. 348. Id- Bert: s. 228. Id- Mohs, b. i. s. 317. 

Id- Hob- s. 11. — Quartz-jaspe^ Lucas, p. 37.— Jaspe commun^ 

Brmg. t. i. p. 324.-^uartz-jaspey Brard, p.«101. — Gemei- 

ner Jaspis^ Leonhard, Tabel. s. 12. Id- Karst. Tabel. s. 38.-—. 

Jasper, Kid, vol. i.ip. 206. — Quarz-jaspe, Ilany, Tabl. p. 28. 

— Gemeiner Jaspi^ Steffens, b. i. s. 18.5. Id. H(ff- b. ii. s. 172- 

Id- Lenz, b. L s. 420. Id. Oken, b. i. s. 298. 

Exte/nud Characters- 

The most eomnioi\ colours are red and brown ; seldom 
yellow and black. It occurs brownish-red, clierry-red, 
blood-red, cochineal-red, scarleWed, ochre-yellow, yellow- 
ish-brown, chesnut-brown, liver-brown, blackish-brown, and 
pitch-black. 

It has generally only one colour ; sometimes, however, 
it occurs with spotted, clouded, flamed, or striped delinea- 
tions. 

It occurs generally massive, sometimes also disseminated, 
in blunt-cornered, rolled pieces, mixed with calcedony in a 
inoss-like manner, and rarely reticulated. 

Intenially it varies, according to the fracture, from shi- 
ning to dull ; and the lustre is resiiio-vitreous. 

The fracture of some varieties is more or less |)erfect and 
flat conchoidal, and these « have a shining or glistening 
lustre : in others it is even, with a glimmering lustre, or fine 
earthy and tlull. 

The fragments are indetenninate angular, and more or 
less sharp-edged. 

It is opaque, or very faintly translucent on the edges. 

It is hard in a low degree. 

It is rather ea,sily frangible. 

Specific gra^ty, 2.554, 2.671, Haberle.—ft.BSB^ 2.700, 
Kirwan.^%m, 2,314, 2,349, 2.573, 2.665, Hoffrmnn. 

Chemical 
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Chemical Cfmractcrs, 

It is infusible without addition before tlie blowpipe. 

It retains ifs colour for a considerable time, and at length 
becomes white. 


Geogmstk Sitmthm 

It occurs principally in veins, as a constituent part of 
agates, or in iiubeddetl cotemporaneous masses in primitive, 
transition, and secondary rocks. The veins in which it oc- 
curs are either entirely filled with jasper, or they contain also 
ores of different kinds, as of iroii|, lead, or silver. It is found 
more abundantly in ironstone veins than in those of lead 
and silver ; and the iron ores with which it is associated, 
are red and brown ironstone, accompanied with quartz and 
iron-flint. The lead ores are lead-glance ; and the argen- 
tiferous minerals are native silver, and vitreous silver-ore. 
The most beautiful varieties, and tlj?e largest masses, occur 
in veins entirely filled with jasper, or a mixture of jasper 
and agate. 

Geographic Situation, 

Europe , — It occurs in the Pentland Hills, and Mixjrfoot 
Hills, near Edinburgh ; and in different places along the 
course of the rivers Tweed and Clyde, where it is contain- 
ed in clay-slate and greywackc rocks. It occurs in trap 
rixjks and transition rocks in Ayrshire and Dumfriesshire. 
To the north of the Frith of Forth it is not unfrequent, 
both in the form of Veins and imbedded portions. In the 
fine display of rocks described T)y Colonel Imrie, as occur- 
ring in the course of the North Esk river in the Meams, 
there are cotemporaneous masses and veius of jasper in 
transition rocks. It occurs also in the Shetland Islands, 

£ftld 
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and in several of the Hebrides. On the Continent of Eu- 
rope it has been observed in Sweden, Rustia, Germany, 
Hungary, Transylvaiti^ France, Italy, Spain, Portugal; 
and in the island^ of ihe Mediterranean, particularly Si< 

•aiy- j 

It Is founci in great abundance in Siberia. 

Uses. 

When it occurs in sufficiently large masses, and receives 
a good polish, it is cut into various ornamental articles, 
as vas(KS, snuff-boxes, ringstones, &c. The finest varie- 
ties are used for engraving on: many beautiful antique 
engraved stones of common jasper are preserved in collec- 
tions. 

Observations. 

1. Colour, lustre, fracture, and geognostic situation com- 
bined, distinguish this kind of jasper from the others. 

2. It passes into Iron-flint and into Clay-Ironstone, and 
is nearly allied to Hornstoiie and Claj stone. 

tl. Tile Slnopel ol‘ some mineralogists is a variety of com- 
mon jasper. 


F^li Kind. 

Agate Jasper. 

Agat-Jaspis, Wemer. 

Id. Brock, t. ii. p. 141.— Agath-Jaspis, Reuse, b. ii. s. 3l6. Id. 
Lud. b. i. s. 95. Id. Mohs, b. i. s. 322. Id. Leonhard, Tabel. 
s. 12, Id. Karsten, Tabel. s. 38. Id. Steens, b. i. s. 187* !!• 
HoJlT- b. ii. S..175. Id. Lmz, b. i. s. 422. Id. Oken, b. i. 
s. 298r 


Eccternal 



272 


[CL.I. EAUTHY 


t;EN. 13. (IUAET45. 

External Characters. 

Its colours are yellowisli-wliile and mldish-wliitc ; the 
yellowish-white passes into cream and straw yellow, and ap- 
proaches to ochre-yellow; tlie reddish-white passes into 
flesh-red and pale blood-red. Several colours generally oc- 
cur together, and these are arranged either in clouded, fla- 
med, or striped delineations ; of these the striped are either 
disposed in a circular manner^ or fortification-wise. 

It occurs massive. 

It frequently occurs in distinct concretions, w-hich are 
either fortification-wise bent, or concentric lamellar. 

Internally it is dull. 

The fracture is small and flat conchoidal, apjiroaching to 
even. 

The fragments arc indeterminate angular, and rather 
sharp-edged. 

It is generally opaque, or slightly translucent on the 
edges. 

It is hard in a low degree. 

It sometimes adheres slightly to the tongue. 

Chemical Character. 

Seforc the blowpipe it is affected in the same manner a« 
toiimion jasper. 


Geognostk Situaiwn. 

It occurs principally in layers, in agate-balls, in amygda- 
loid ; likewise in ajkte balls and veins in porphyry. 

Geographic Situation. 

It occurs in the agates of the middle dii^^rict of Scotland, 

ill 
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in Mid LotKian^ West Lothian, and East Lothian; also in 
Saxony, Deuxponts, and Hungary.’ 


Observations. 

It is distinguished Irom the other kinds of Jasper, by it* 
colour-delineations, Ahacture, hardness, weight, and geo- 
gnostic situation. 


Agate 

Agate is not, as some mineralogists maintain, a simple 
mineral, but is composed of various species of the cpiavtz 
family, intimately joined together, and the whole mass is so 
compact and hard, that it receives a high polish. From its 
compound nature, it ought rather to be consider^ in the 
geognostic part of this work ; yet as Wenier and other mi- 
neralogists descril)e it along with the quartz genus, ^vc 
shall not deviate from their plan. 

Agate is principally com]X)sed of calcedony, with flint, 
Jiornstone, carnelian, jas{)er, cacliolong, amethyst, and 
quartz. Of these minerals sometimes only tw o, in other in- 
stances more than three occur in the same ;igate ; and these 
are cither massive, disseminated, or in layers. Agates anv 
by Werner divided into diflerent kinds, according to their 
colour-delineations ; and he enumerates tlie following • 
1. Ribbon or Striped Agate. 2. Brecciuted Agate. 3. For- 
tjfimtion-Agate. 4, Tubular Agate. dtjj^ndscape-Agife. 
G. Moss-Agate. 7. Jasper^ Agate. 

Voi-. I. S 


• The uame Jgatr., is derived from the river Achates in Sicily, where it 
is said this mineral was first found. 
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1 . Ribbon or Striped Agate. 

It is composed of layers of calcedony, flint, and amethyst, 
and also of hornstone, jasper, and quartz, which altcnmte 
with each other, vary in breadth, and although sometimes 
curved, sometimes straight, yet are always parallel. When 
this agate is cut at right angles to the layers, the common 
striped agate is formed : when the section is made across a 
reniform elevation, we obtain the zoned agate ; and when 
the section is oblique, the serpentine agate is formed. 

This agate occurs princijmlly in veins. A magnificent 
vein of this kind occurs at Cunnersdorf and Schlottwitz in 
Saxony, and another at the Halsbach, near Freyberg, and 
l)oth are situated in gneiss. Agate veins of tins kind occur 
also in porphyry, and these are of great size, as at Wiede- 
rail, near Rochlitz in Saxony ; or in numerous small veins, 
traversing the porphyry in all directions, as at flothlof, 
near Chemnitz, also in Saxony. 

2, Brecciated Agate. 

This beautiful agate is coin|K)sed of fragments of another 
species, which is usually striped agate, generally comicct(.‘d 
together by a basis of amethyst. This agate occurs in the 
middle of the gi’cat vein of striped agate at Cunnersdorf. 

According to some mineralogists, Ribbon-agate is sup- 
jx)scd to have been formed from different solutions which 
have been successively decoiiqw)sed in a previously existing 
rent or fissure. The brecciated agate, which is found in 
the middle of tllllivein of ribljon-agate, is conjecturetl to 
have owed its origin to a rent or rents taking place in that 
agate; and the fragments thus for meet- being afterwards 
connected together, by a new solution poured into the fis- 
sure or fissures. This opinion, howeveJ^' plausible, is cer- 
tainly liable to numerous objcctipjis, 

3. Fortijicatiqh^ 
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3. FcyrtiJicathtuAgaie, 

This agate is composed of layers of cedcedony, flint, and 
jasper, which have, generally in the middle a nucleus of 
massive amethyst. T,hese layers are thin and parallel, and 
are fortification-wise Ijent. It generally occurs in irregu- 
lar balls, which are contained in amygdaloid. When these 
balls are cut across, their surface sometimes very much re- 
sembles a fortification. The l^i|;est agates of this descrip- 
tion occur at Obersteiii on the Rhine;. and many beautiful 
varieties arc met with in the amygdaloid rocks which 
abound ,so much in Scotland. 


4. Tubvlar^Agate, 

When the central spaces in stalactitic calcedony are fill- 
ed with agate, the com}R)und is named Tubular Agate. It 
is a rare variety. 

5. Landscape-Agate. 

In this the substances are so aiTangcd, that the whole 
may be likened to a landscape. It alsi> is a rare variety. 

6. 3foss-Agate. 

In this beautiful kind of agate, jasper of various coloui’s, 
as brown, yellow, and red, appears as it were floating in a 
basis of calcedony. The jasper resembles moss, and when 
its arborizations are distinct, it has a very beautiful api)ear- 
ance. All the parts here are evidently of cotemporaiieout 
formation. 


7. Jasper- Agate. 

Jasj)er-£igate is /a mixture of calcedony, orhomstone, and 
jtisper. The jasper is of a red, yellow, or brown colour, 

S 8 
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aud is the predominating ingredient in the agate. It oc- 
curs in veins, which sofnetimes contain ores of different 
kinds, as ones of silver and irbn. 

The following are less important kinds of agate. 

1. Spotted^ Agate, 

In tliis beautiful agate, spots of red, yellow, or brown 
jasper, are dispersed through a calcedonic base. The St 
Stephen stone, already described under the article Calce- 
dony, may be considered as a spotted agate. 

2. Clcnnled^Agate, 

It is so named from its clouded appearance : tlie clouded^ 
delineations are of jasper. 

' 3.- Star- Agate. 

This is an agate with stellular markings. 

4. Petrifaction-Agate. 

This agate contains jietrifactions of marine animal sul)- 
stances, as shells of the turbinites and tubulites tribes. 

Geognosiic Situation, 

Agates, as already mentioned, occur in veins in gneiss, 
and in porphyry, and in balls in amygdaloid, greenstone, 
and porjjhyry ; and probably these, as well as all the other 
repositories of this singular com|)ound mineral, are of co- 
temporaneous formation with the rocks in which tliey arc 
contained. 


Geographic Situatwn. 

Very l)eautiful varieties of the ditfere^^t kinds of agate 
occur in the porphyry, amygdaloid, and greenstone rocks of. 

Scotlaikl. 
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Scotliiiul. Oil the Continent tliere is a great depository of 
agate at Oberstein on the Rhine*: it also occurs in Saxony, 
Silesia, Bohemia, and Italy ; also in the island of Sicily. It 
likewise abounds in Siberia, East Indies^ and China. 


Uses, 

Agate is sometimes cut into snuff-boxes, and ring-stones : 
tlie larger masses are hollowed into mortars, or cut into 
elegant vases. It was much prized by the ancients, wlio 
-executed several fine works in it. In the Electoral Cabinet 
at Dresden, and the Ducal Cabinet in Brunswick, there are 
beautiful vases of agate. At Oberstein on the Rhine, the 
amygdaloid rocks are regularly quarried for the agates 
they contain, and these are cut and polished, and exported 
to other anmtries. The cutting, jxdishing, and selling of 
the* agates (Scotch) of the amygdaloid of this country, is 
now carried on to a verjrVxwisiderable extent, and is to ma- 
jiy a lucrative employment. 
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TABULAR VIEW 

6T THE 

PELLUCID GEMS. 

Arranged according to Colour^ with some of their more 
Distinctive Characters 


r 

Spec. Grav. 

Hardness. 

Refraction. 

L 

White and Grey 
Gems. 




a. Diamond^ 

3.5 

Scratches all o- 
. ther minerals. 

Simple. 

b. Sapphire, 

4.0 

Scratches topaz. 

Feeble double re- 
fraction. 

c. Topaz of Brazil, 

3,55 

Scratches rock- 
crystal. 

Double relrac- 
tion, stronger 
thfin sappliirc. 

d. Rock-crystal, 

i 

2.65 

Scratchesfelspar. 

Same as the pre-| 
ceding. 

II. 

Red Gems. 



1 

a. Oriental ruby, 

4.2 

• 

Scratches topaz. 

Feeble double 
refraction. 

b. Spinel ruby, 

3.7 

Scratches topaz, 
but in a lowt” 
degrecithan o-' 
riental Uiby. 

t 

Simple. 


* This Table is in imitation of that given by Haiiy, in hlg Treatise on Gems. 
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.Hardness. 

Refraction. 

• 

c. Brazilian ruby, or 
red topaz. 

m 

■ 

• 

Scratches rock- 
dPystal, but does 
not affect spinel. 

Double in a mo- 
derate degree. 

d. Precious garnet, 
columbine-red 
colour. 


Scratches rock- 
crystal in a mo- 
derate degree. 

Simple. 

e. Pyrope, blood-red 
colour. 

3.7 

Scratches rock- 
crystal more rea- 
dily than precious 
garnet. 

Simple. 

f. Tourmaline, 

III, 

Blue Gems. 

3.0 

Scratches rock- 
crystal but fee- 
bly. 

Double in a mo- 
derate degree. 

a. Oriental sapphire, 

4.2 

Scratches topaz. 

Feeble double 
refraction. 

b. Beryl, or Aqua- 
marine, 

2.7 

Scratches rock- 
crystiil feebly, 
but not topaz. 

Feeble double 
refraction. 

c. North American 
tourmaline. 

3.0 

Scratches rock- 
crystal feebly. 

Double refrac- 
tion. 

d. Water Sapphire or 
Dichroite. 

When viewed in one 
direction, violet-blue, 
in another brownish- 
yellow. 

2.7 

Same as preced- 
ing. 

Feeble double 
• refraction. 

4v. > 

Green Gea^. 
a. Oriental emerald or 
green Sapphire, 

4.2 

Scratches topaz, 
and spine Iruby. 

Feeble double 
refraction. 

b. Peruvian emerald, 
or true emerald, 

2.8’ 

Scratches rock- 
erystid, but not 
td[)az. 

Feeble double 
j refraction. 
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TAB’JT.All VIEW OF Tllft 


Spec, Grav.j Hardness. 


c. Brazilian or Colum- 

bian emerald, u va- 
riety of tourma- 
line. 

I 

d. Chiysoprase, 


V. 

BLnsH-GnEEX 

Gems. 

a- Oriental aqiia-ma- 
rine, a variety of 
sapphire, 

b. Siberian beryl, 


VI. 

Yellow Gems. 

a. Oriental topaz, a 
variety ol sapphire, 

b. Brazilian topaz. 


c. Yellow zircon or 
jargoon, 


VII. 

Yellowish Green 
and Greenish- Yel- 
low Gems. 

a. Oriental peridote, 
a variety of sapphire. 



Scratches rock- 
crystal feebly. 

Double refrac- 
tion. 

Scratches glass 
and felspar. 


Scratches topaz. 

Feeble double 
refraction. 

Scratches rock- 
crystal. 

Feeble doii1>le 
refraction. 

Scratches topaz. 

Feeble double 
refraction. 

ScratiJics r(K!k- 
crysUil, but not 
so deeply as 
spinel. 

Feeble double 
refraction. 

Scratches rock- 
cry.stal, but not 
topaz. 

' Strong double 
refraction. 

Scratdies topaz.^ 

\ 

1 Feeble double 
refraction. 






IrELLUt'Il) GEMS. 


881 






5282 


TABULAR VIKW Of PFUATID GEMS. 



Spec. Grav. 

Hardness. 

Refi action. 

c. Hyacintl), 


Scratches rock- 

Perfect double 



cry>tal in a mid- 
illing degree. 

refraction. 

d. Hyacinthine tour- 

3.0 

Scratches rock- 

Double rcfrac- 

maline. 


crystal fcelly. 

tiun. 

X. 




Gems which are O- 




pxLEM E\T,or (li^pl jy 
a fine play of* colour. 




a. Astcrias, or star- 

4.0 

ScratrluN topaz. 


«5tone, a ▼ariet\ ot' 
sapphire. 

1. liubyasterijis^ red 
ground. 

2.8apphire asteria«», 






blue ground. 

3. Topaz a«ileria^. 

• 

> 

Scratches roek- 


yellow ground. 


irvstal. 


b. Opal, • 

2.1 

SciMU’hcs A\hile 
gla«N feebl v, 


c. Oriental girasol, or 

t.O 


girasol corundum, 
M ith a milky ground, 


Scratclics topaz, 


from which there 
.shorit^ Iiluidi and 




yellowish pencils 
of light. 




d. Moonstone, argen- 

2.G 

Scratchc*'» fe]>par, 


tine, or fidi-eye 


, but not rock- 


stone, is a variety 
of felspar. 


crystal 


e. Sunstonc, or Ori- 

2.G 



ental aventurine, 




f. Labrador-stone, 

$.0 


• 


* The three tfMtt-inentioi»ed minerals h(*Iong to the ortlct of Sputi and are 
j^Ueed here merely on account of their opalescent properties. 
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[S^bsp. h Floutstoiic, or Spongiform Quartti 

2. Indivisible Qujirtz. 

Uhtlicilbar^ Quartz, Mohs. 

This species contains nine subs|K‘cics, viz. 1. Float-stone, 
2. Quarlzy Sinter, 3. Hyalite, 4. Oj>al, 5. Menilile, 6. 01>- 
siiiian, 7. I^itchstone, 8. Pearlstone, 9. Pumice-stone. 

First Subspecies, 

rioat-stonc, or Spongiform Quartz. 

Schwimmstein, Wemcr. 

Quartz necliqUe, liauy. 

8cliwimstein, Hoff. b. ii. s, 7*^* — Schwimkiesel, Haus. Handb. 
b. ii. s. 41(). — Spoi\^ilbrm Quartz, Atkin, p. 177. 

Edcrnal Characters. 

Its coU)nrs are yellowish white, yellowish-grey, and 
iometimes reddish- white. 

It occurs in jM)n)us, inas-sive, and tuberose tbmis. 
Internally it is dull. 

The iVaiture is coju'se earthy. 

Its fragments are indeterminate angular, and blunt- 
edged. 

It is feebly translucent on the edges. 

It is soft, but its {lartieles are as hard as quariz. 

It is rather brittle. 

It is easily frangible. 

It ffeels meagre and rough, and emits a grating noise 
wheniwe dr;|w our finger aemss it. 

S|)eci(ic gravity (l^448| 9.51 2, Tralles. 

CmstUueM 
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ComtHuent Parts. 


Silica, 

91.0 

94:0 

98.0 

Water, 

6.0. 

5.0 


Ferruginous alumina, 

0.95 

,0.5 


Carbonate of Lime, 

2.00 


2.0 

Trace of Magnesia. 





99.2.5 

‘)9.5 

100 


Bu^hoh in Leonhard’*s Tasch. b. vl. Vauquelin. 

s. j5. 8. 


Geognostic and Geographic Situations. 

It occurs incrusting flint, or in imbedded masNOS in a 
secondary limestone, at St Oucn, near Paris. It is said to 
occur also in the Laiislierg, near Achen, and in Pary * 
mine, Anglesey. 


Ohscrx*atiofh^. 

This mineral is cliaratlerised by colour, tuberose oxter- 
nal sha|Ks porous internal structure, dull, earthy fracture, 
flight tran-slucency, softness, and specific gravity. 


Second SubspccUs. 

Quarlzy or Siliceous Sinter. 

Kieselsinter, Wemer. 

This subspecies is dinded into three kinds, viz. Com- 
mon Sinter, Opaline Sinter, and Pearly Sinter. 


Flrat 
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[Subsp, 2, Quprtzy or Silk, Sinter y — Ut Kind, Common QuartzporSiUc, Sinter, 


First Kiiid, 

Common Quartzy or Siliceous Sinter. 

Gem^ner Kicselsinter, Karsten. 

Kicsel-sinter, Klaproth Sf Karsten, Beit. b. ii. s. IO 9 . Id. Reuss, 
b. ii. s. 241. & 245. — Kieseltuff, Mohs, b. i. s. 245. Id. Leon^ 
hard, Tabel. s. 8. — Gerneiner Kieselsinter^ Karsten, Tabel. 
s. 54. — Quiirtz-agathe concretionne thermogene, //fli/y, Tabl. 
p. 27- — Quartz-hyaline concretionne, Brong. t. i. p. 274. — . 
(icineiner Kieselsinter, Steffens, b; i. s. 128. Id. Letiz, b. i- 
s. o(i0. Id. JIaus. l iandb. b. ii. s. 89 1. 

Ea fernal Characters. 

Its colours arc grcyisli-white and rcHhJish-white, vith 
light-red and hair-bnwvn sjKits and stri[x*s; also smokc- 
groy and yollowish-grcy. 

It «)crurs inas<iv(*, sialactitics coralloidaL fine fruciicose, 
fine lK)tiyoidaK |)orous ; and oicaslonally contains stems of 
plants. 

It occurs in distinct ctmcretioiis, whicli are fine granular, 
fibrous, and tliin and curved lamellar. 

Extei nally il is dull ; internally, when it is porous, dull,, 
in otlu*r tonus glistening and jx'arly. 

^''hc iVm’ture is fiat-^onclioidal, also coarse-grained un- 
even. 

The fragiYients are indeterminate anguUu-, and rathot 
blunt-edged. 

It is Dorj or loss translucent on the eilges. 

It IS seinihard. 

I 

It isjvxny bn tile. 

Specific gravity, l.S0*||| Khproth,^l.Hl6, Karsten. 


Chemical 
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Chemical Characters. 

It ii infusible without addition before the blowpipe. 

r 

Constituent Parts, 




Silica, 

98.0 

Alumina, 

1.5 

Iron, 

0.5 


100 

Kldproih,, Beit. b. ii. .s. 109. 

Geogmstic aisd Geographic Sitnatlons, 

It occurs abimdantly around the hot sprinc^s in Iceland. 
It is deposited from the water of the.se springs, in which 
it appears to have been held in a state of solution, partly 
by the alkali the water contains, partly by its high tenijie- 
raturc, which is $21 2® at the surface, 4)ut may be grciiter in 
the interior of the eat^, where the water appears to l)c sub- 
jected to a considerable degree of compression. 


Second Kind. 

Opaline Siliceous Sinter. 

Opalartiger Kieselsintcr, Hausmann. 

Opalartigcr Kieselsinter, Weber's Naturkiinde^ b. ii. s. 1 1 1, 
/d. Steffens, b. i. s. liiO. 

External Cfmracters, 

Its colours ^rc yellowish-white and milk-white, with 
brownish, blacloA, or bluish and on the fi^acture- 

surface veined and dcnt^tic de&ii^onM. 

It 
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2. Quartty or Siliccou§ Sinter^ — 2d Kind, Opaline SiUceoiu Sinter, 

It is massive. 

The fracture is imperfect conchoidal^ sometimes passing 
into even. 

SonK^timcs it occurs in distinct concretions^ which are la^ 
niellar or <rraiiular. 

Tile lustre is gliitening. 

The fragments are angular and sharp-edged. 

It is translucent on the edges. 

It is seinihard ; brittle. 

Easily frangible. 

Adheres to the tongue. 

Chemical Characters and Constituent Paris, 

The same as in the first subspecies. 

Geo^if'aphic SHuatioti, 

It (xcurs at the Hot Springs in Iccltitid. 

Observations, 

It bears a striking resemblance to Opal. 


Third Kind, 

Pearl-Sinter, or Fiorite, 

1^'iorite, Thomson, 

Id, Suntiy Viaggio al Montiuniata, 179^^ brevo notizia cli un 
viaggalore sulle incrostavioni siliceti ternalcd'ltalitt, &c. 179*^ 
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Id. ThompsoHy BibL Britan. 1 1 . Janv. 1790. — Quartz-hyalin 
coucretionne^ Haiiy, t ii. p. 41 6. — Perlsinter, Mohs, b. i. s. 
Quartz-liyalin concretionne, Brortg. t. i. p. 274. Id. Lucas, 
p. S2. Id. Brard, p. 92 . Id. Hautf, TabL p. 25. — Perlsinter, 
Steens, b. i. s. 131. Id. Lenz, b. i. S6l. Id. Okcn, b. i. 
s, 278. 


Eariemal Characters. 

Its colours are milk-white, yellowish-white, greyish- 
white ; also pearl-grey and yello\vish-gi-ey. 

It occurs eoralloidal, stalacdtic, tubular, cylindrical, fnic- 
ticose, botryoidal, renifomi, and small globular. 

Externally it is sometimes smooth and shining, with a 
pearly lustre, sometimes rough and dull : internally it is 
dull, glistening, or shining, with a lustre intenncdiate be- 
tween resinous and pearly. 

It occurs in thin concentric lamellar distinct concretions, 
which are curved k| the direction of the external surface, 
and incrust massive pearl-sinter, whicli is in round graiiu- 
*lar distinct concretions. 

The fracture is fine grained uneven ; also flat conchoidal, 
and fine splintery. 

The fragments are angular, and ]iot particularly sharp- 
edged. 

It is translucent, often only translucent on the edges ; 
and sometimes is semi-transparent in thin pieces. 

It scratches glass, but is not so hard as quartz. 

It is brittle, and easily frangible. 

Specific gravity 1.917, Santi. 

Chemical Characters. 

It is infusil^ before the blowpipe without addition. 

Comtituent^ 
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[Subsp, 2. Quartsif or Siliceotu Sinter, — 3d Kind, Pearl-Sinter or Fioritti. 

Constituent' Parts. 

Silica, 

Alumina^ 

Lime, - . 

100 
Santi. 



Gcognostic and Geographic Situations, 

It was <liscovered by Santi, on Montamiata*, and has 
hmi found on volcanic tuff and pumice in the V’icentine, 
at Solfiitara, in Ischia, and at St Michael f . 

Observations. 

Acconling to Dr Thon\pst)n it is a volcanic production. 
The silica, he suj)poses, was held in solution by means of 
soda, aided by the* high temperature of the vapours which 
exhale from the bosom of the eai*th in volcanic countries by 
natural a|X}rtures, nained/?^maro/i. 


VoL. 1. 


T 


Third 


* In the second edition of this work, I incmtion^ Df Thompson as the 
discoverer of Pearl-sinter; but I uni told that it was fir^t noticed by Santi, 
.in Italian naturalist. 


•}• lleidard. 
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TKird Subspecies- 

Hyalite. 

Hyalitli, Werner, 

Hyalite, Kirn\ vol. i. p. 29 (>. M Brock ^ i. p. 272. Id. Beuxs^ 
b. ii. s- 246. — Quartz concretionne, Hautf, Tabl. p. 2.5. — Hya*« 
litb, Steffens, b. i. s. 132. Id. ffoff. b. ii. s. 1.31. Id. Lenz, 
b. i. s, 365. Id. Oken, b. i. 9. 273.— Gla.sopal, Hans. Handb. 
b. ii. s. 424. — Hyalite, Aikin, p. 178. 

External Charatiers. 

Its colours are yellowish and greyish white ; also yellow* 
ish-grey and light ash-grey, and mountain-green *. 

It is generally small renitorm, small botryoidal, and 
sometimes stalactitic, and in cnists. 

Externally it i.s smooth and shining; internally it is shi- 
ning, and splend^ ; and the lustre vitreous, sliglitly incli- 
ning to resinou.s. 

The fractiure is small, and rather flat conchoidal. 

The fragments me incyfemiinate angular and sharj>- 
edged. 

It is translucent, approaching to semitraasparent. 

It is intennediate between hard and seinihard. 

Specific gravity, 2.476, Karsten. — 2.140, Kopp. 

Chemical Charcuiers. 

It is infusible before the blowT)ipe without addition. 

Coyest} tueni 


* Thu vtriety is found at CRcmniU in Hungary. 
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Constituent Varts. 


Silica, 

.92.0 

Water,* 

6.33 

Trace of Alumina* 

98.33 Buctiid^. 


GeognostiC atul Geographic Situation, 

It has been hitherto found principally near Frankfort on 
the May lie, wlierc it occurs in fissures in vesicular basalt 
and busiiltic greenstone ; it also occurs at Cheninitz in 
Hungary. 


Uses, 

It is sometinirs cut info ringstoneB, which extcnially arc 
not unlike those of Tojiaz, but are efply distinguished 
from that mineral^ partly by inferior hardness, partly by 
the delicate rents observ^able in its interior. 

Observations, 

1. It is distinguished from Cakedony by its colour-suite* 
its small renifonn and botryoidal shapes, its lustre, conchoi- 
dol fracture, trans|Xirency, and inferior hardness : it is more 
nearly allied to Opaly but is distinguishcil from it by exter- 
nal as[H*ct, greater transparency and hardness? 

*1^ It is nearly allied to Pearl-Sinter. 


T 5? 


rourlh 
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Fout'ih Suhfijpecies. 

OpaL 

Opal, Werner- 

This subspecies is divicletl into seven kinds, viz. Preci- 
^ous Opal, Common Opal, Fire Opal, Mother-of-Pearl Opa!r 
or Cacholong, Semi-Opal, Jasper-Opal, and Wot)d Opal. 


First Kind, 

Precious Opal. 

Edler 0])al, Werm r. 

Opalus ; Paederos, Plinins, L xxxvii. 6.— -Achates opalus, (inr 
part), Wall, t. i. p. 280. Id- Wul p. 525.— Opal, Kinv- vol. i. 
p. 289- — Edler C^l, Ermu b. i. s, 341.— Opalo, Nap- p. 197- 
— Opale, Lain- tii. p. 154. — L'Opale noble, Broek- 1. 1 . p.341. 
Qiiartz-resinite q)alin, Hau^y t iL p. 434.— Edler Ojml, Reuss^ 
b. ii. s. 249- Id- Lud. Id- Suck, Id. Bert. Id- Mohs, b. i. 
8. 341. Id. Karst. Tabel. Id. Lemhard, Tabel. Id. Hah--^ 
Silex opale, Brang. t. i. s. 300. — (Qiiartz-resinite opalin, Lu* 
cas, p. 36. Id- Brard, p. 100.— Opal, Kid, vol. i. p. 227.— 
Quartz-resinite opalin, Haiiy, Tabl. p. 27- — Edler Opal, 
Steffens, b. i. «. 135. Id. Hoff. b. ii. ». 156. Id. Lenz, b. i. 
8. 397 . Id. Oken, b. i. s. 275. Id. Havs. Handb. b. ii. s. 422. 

External Characters. 

The most common colour of prwious opal is milk-white, 
inc^^iing to l)lue, which, wdu*ii lu*ld Initween llic eye and 
the light, appears pale wine-vellow ; and it is sometimes 
yellowish- whi^. It almost id ways display.s a beautiful 

•play of colour^ in which the tints are blia.', green, yellow, 

and 
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and red. Generally several of* these colours occur in one 
piece ; but in some comparativ'ely rare varieties, one tint 
predominates over the others .The rarest and«most beauti. 
fill of these colours is the red 

It occurs massive, 'disseminated, in plates, and in strings 
or small veins. 

Internally its lustre is generaUy splendent, seldom pass- 
ing into shining, and is vitreous. 

The fracture is perfect conchoidal. 

'rile fragments a]*e indeterminate angular, and very sharp- 
edged. 

It is translucent, and then it exhibits a red and green 
play of colours ; or it passes from translucent into semi- 
traiispaient, when it exhibits a most boautitul yellow co- 
lour ; or it is semitransparent, approaching to transparent, 
when the principal colour is azure-blue. 

It is semihard in a high degree. 

It is brittle. 

It is unconmionl^y easily frangible. 

Some varieties adhere more or less to the tongue. 

Specific gravity, Blumenbach. — 2.073, Karsten.^ 

2.110, Brinson, 


Chemical Characters, 

Before the blowpijx* it becomes opaque, and milk-wdiite, 
but is infusible. 


Constituent 


* The play of colours is caused by numerous minute rents that tra^rse 
this mineral : thin layers of air are contained in them* and these have the 
proiKsrty of reflecting the prismatic colours. It is a pheneilienoo analogous 
to the colot{i‘ed ringi obsiurved by Newton* 
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Const it utf if Parts, 

Silica, - - 90 

Water, - . 10 

100 

Opal of fczscherwcmtza, acct)rding to Klaproth. 

Geognostk Situation.. 

It occurs in small veins in clay-j)oq>hyry, generally ac- 
companied with scnii-o|)al ; ako in amygdaloid. 

Geoffraphic Situation, 

It is found most abundantly in clay-porj)hyrv at Czsclior- 
wenitza, near Kaschaii in Upper Hungary, where the fa- 
mous opal-mines that afford all tlje opal of coniiner(*e are 
situated ; sparingly in secondary amygdaloid in the Faroe 
Islands ; and in trap nx;ks in the north of Ireland, at Sandy 
Brae. Fonncrly small portions of it .were found in the 
mines near Freyberg in Saxony. De Dree mentions that 
it occurs also in South America 

Uses, 

Few gems are more beautiful than Uie opal. The ele- 
gant play of the richest, purest, and most Ijcautiful colours, 
have procured for it a liigh/ank among the prwious stones. 
Notwithstanding its beauty, it is but indifferently suited to 
the purposes of jewellery, on account of its softness, great 

frangibility, 

* It is in one of the public joumnls, that two minej^ of pre- 

cious opa) banf. wri lately diiicovercd in the district of Gradba di Dios, sixty 
Spanish auiea In tbe interior of Honduraa. 
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frangibility, and its trflen splitting on a change of tempera- 
ture. JeAvels of opal must therefore be very carefully kept, 
because from their softness they easiljr scratA, and exjxi- 
sure to altematioif of temperature^ occasions them to split, 
by which their beauty is very much ditiiinished. It is 
worked intc» ringstcines, necklaces, ear-dit>ps, and other or- 
naments. It is ciit^ into a convex form, or en cahochm^ 
with tlu^ view of showing its colours to the gi'eatest advan- 
tage ; but its softness pn'vcnts its being facetted, or if fa- 
cets arc cut on it, these must be very flat. The cutting is 
executed on a leaden wheel with water; and then it is |x>- 
lished with tin Jislies, in a piece of chamois-leather, by 
which o|)eration it receives its perfect lustre. When defi- 
cient in colour, jewellers are ii| the practice of setting it in 
a foil of the desired colour ; but if it pjssesses a beautiful 
play of colour, it apjiears to the griMtcst advantage when 
set in a black ca.se. At 4 )resent, tlie o|)nl is held in great es- 
timation in all countries, but particularly in Ilungimy, Mol- 
davia and W allacliia, where it forms the chief ornaments in 
the dress of the oldest and most w^ealthy families. It is ex- 
prted to Turkey, and from thence it is freijuently im|X)rt- 
ecl into Holland, whore it is falsely denominated orkntal 
opal It is so highly esteemed by the Turks, that a fine 
opal of moderate size has sometimes Ix^en sold at the price 
of a diamond. It was much prized by the ancients. Pli- 
ny (tlie only one of the ancient wTilers wdio mentions the 
o))al) descrilx's it as uniting the beautit's of the cjirbuncle, 
aniethyst, and emerald ; mul the Greeks expa^5».scd their ad- 
miration of tliis lovely gem^ by naming it paederos. No- 
nius, a Koman Senator, |)osscssed ah opal of extraonlinary 
beauty, valued at L. 160,000; rather than part w ith w'hich 
to Mark Antony, he chose to suffer exfe. He fled to 

Egyptp 
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Egypt with his o))al, where it was supposed he secreted it. 
It is not, after this, luentiolied by any ancient writer ; and 
the only othe?- notice ])iiblisheil in regard to it, is a story by 
a French interpreter Roboly, >\ho pretended that he had 
disco\ered it amidst tlie ruins of Alexandria. 

It does not ap})ear that the opal was jjver much used K)r 
engraving on, and very few engraved stones of this mineral 
are preserved in collections. The opal is frcxjuently mi- 
nutely disseminated thix)ugh jK)rj)hyry ; and j)it‘ces of this 
kind, when cut and polishetl, arc worked into snuff-boxeg, ' 
and other similar articli‘S. 

Obaervaihn.^, 

1. The peculiar plaj of adour distinguishes this mineral 
from all others. In all otifer charactei*s it nearly agrees ► 
with Common 0])al, didering principally in its higher do- 
gree of lustre and transparency. 

2. This is one of the few minerals whose name has re- 

mained unaltered from the earliest times but its origin or 
derivation is imj)erfectly knovn. Some derive it from thi* 
Greek word «4' which signifies vliion^ because it 

was supposed to [xisse&s the power of strengthening the 
eye. The precious opal was the only kind known to the 
ancients. 

3. The finer varietie.s arc named oriental opal, Taver- 
nier, however, inibrins us, that no precious opal is ftiiind in 
the East, and that those which aie sold as oriental are 
brought from Hungary. 

4. Those varieties of precious opal which adhere to the 
tongue, are only translucent, and scarcely exhibit any of 
tlic play of colour which so remarkably distinguishes the 
common varietiiss ; but when unmersed in water, they be- 

r corneal. 
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eoiiit* nioiv'lransj)arent, {iiul acquire a very beautiful play 
ot* colour. This proj)erty of becoming transparent on im- 
nicrsion in water, occurs also in some varieties of common 
and si'ini^opal, and these have Ixscn descKbed under various 
names, as Ovulus mundi^ and Hydropkane^ or ChaugeahU 
Opal*. They are^.much prized by collectors on account 
of their rarity, and tlie property just mentioned. In ord||| 
to ])reserve their lK»auty, w'c must be careful never to im- 
inerst* them but in pure water, and to take them out again 
as soon as tliey have acquired their full transparency. If 
we neglect these jirecautions, the |)ores will soon become 
filled with earlliy })articles de{x>sited from the water, and 
the hydro})hane will cease to exhibit this curious pro})erty, 
and w^ill always remain more or less opac^ue. When 
changeable opals are w^ell dried, and immersed in melted 
wax or spermaceti, they absorb a portion of it, and become 
transparent, but on cooling become opaque again. For 
some time these prepar'd opals were imjKiscd on the public 
as rare and singular minerals, and sold at a very liigli price, 
under the name Ppropfutac. 

5. In the Iniptuial Cabinet at Vienna, there are two pieces 
of oj)al from the mines in Hungary, which deserve to 
bi' mentioned here. The one is alniut five inches long and 
two and a half in diameter, and exhibits a very rich and 
sjilendent play of eoloui^ ; Uie oilier, which is of the size 
and sha}ic of a hen’s egg, is also extremely beautiful. 

Sfcoad 


* These h]fdiophanes weic known to the andents under the name i’aa- 
larhas, Neuheuscr, in his treaU>e intituled Corona gemma nobilissima, pub- 
lished in the sixteenth century, mentions the hydrophane, under the name 
VcrkvhreUifi or TTunderetein, 
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Second KidS. 

Common Opal. 

Gemriner Opal, Wemer. 

’ • 

Wid, p. 3i25.-.-Seim.opal^ Kimt. voL i. p. 290 . — Gcmeinw 
1)pal, jKwwii. b* u s. 251. — Opalo, iVop. p. lf)7.~Gira8ol & 
Hydrophan^ p. 156. — L’Opal commune, Brwh, t. i. 
p. 344. — Gemeiner Opal, Retm, b.' ii. s. 253. hi Lmi Id: 
Stick. Id. Bert. Id. Moks, b. i. «. 344. Jd. Karslai, Tabel. 
Id. Leonhardy Tabel. — Silex opale, Brong. t. i. p. 300.— 
Quartz-resinite comniun, Haiiy, Tabl. p. 2S. — Gemeiner 
Opal, Steffens, b. i. s. 137- Id. Lenz, b. i. «. 400. Id, Oken, 
b. i. s. 275 . Id. Hau,s. Ilandb. b. ii. s. 422. Id. Hoff, b. ii. 
s. 144. — Common Opal, Aikin, p. 173. 

Extirned Cfuiracters. 

The principal cohuir of Common Opal is milk-white; 
Imt it occurs also greyi.^h, yellowish, and greenish while. 
The milk-white passes into bluish-grey : and the greyisli- 
white into smoke-grey; the yellowislk-white into ybllowish- 
grey, wrax-ycllow^, honey-yellow, fK’hre-yellow, hyaeinth-red, 
and an intermediate colour l^etween flesh-red and brick-red : 
the greenish-white jiasses into apple-green, pistachio-green, 
and niountaiu-green. It never exhibits inoro tlian one co- 
lour, The milk-white variety, when turned round in the 
sutfs rays, reflects a reddi.s]) colour. It is named Giro- 
sol ♦. 

It occurs masrive, disseminated, in sharp angular pieces, 
and very rarely vesicular. 

Internally 


Ciratol is derived from the Latin, gyro, to turn, av d «o^, thl sun. 
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Internally its lusti-e is gcanerally splendent, sometimes 
passing into shining ; arui is vitreous. 

The fracture is perfect conchoidal. 

The fragment^ are indeterminate angular and sharp- 
edged. 

It is most oomiQcmly semitransparent ; sometimes it ap- 
proaches to translucent, but seldom to transparent. 

It scratches glass. 

It is brittle. 

It is uncommonly ea^ly frangible. 

It sometimes adheres to the tongue. 

S|K‘cific gravity, 2.015, Klaproth,— ZAii, Kincan,^ 
2,064, HaberJc, 


Chemical Characters, 

Before the blotvpipe it is infus&le without addition. 


• 

Constituent Parts. 


, Opal of Kommutz. 

Of Telkobanya. 

Saka, - 98.75 

98.50 

Alilimina, . 0.1 


Oxide of Iron, - 0.1 

1.0 

Water, 

5.0 

98.95 

99.50 

Acoord&tl^ to Klaproth., t. 

ii. p. 164. & 169. 


Geognostk Situation. 

It occurs in veins along with precious opal in clay-|)or- 
phyry, and in short beds in primitive serpentine. It is al- 
so found in secondary amygdaloid, associated witli calcedo- 
ny, either in vesicular cavities, in cotemiioraneous veins, or 
in shcjrt and tluck beds. It also occurs in metalliferous 

vein?, 
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veins, along with galena aJid blende, as in Saxoiiy, Island 
of Elba, and in Bohemia ; or in red ironstone veins in Sax- 
ony. These veins traverse granite, gneiss, mica-slate, clay- 
slate oi* porphyi*y. 

Geographic Situaimu 

■' • 

It is found in metalliferous veins in Cornwall, in Iceland^ 
the Faroe Islands, North of Ireland ; in the Electorate of 
Saxony, as at Fr^yberg, Hubertsberg, Eibenstock, Johann- 
georgenstadt, arid Schneebcrg ; in Bohemia, as at Blcisladt^ 
Fribus, Heinrichsgrim ; Brittanny in France ; Sikysia ; Po- 
land ; Salzburg ; at Florence in Italy ; and Telkobanya in 
Hungary. 


Uses, 

It is cut for ornamental purposes : thus, the green-co- 
loured Silesian vai'iety is sometimei^ fashioned into ring- 
stones ; and the yellow variety, which was formerly named 
wax^pal and intdi^)al^ is also cut and polished by jewel- 
lers. 

Ohservaiions, 

This miner^ is characterised by its peculiar milk-white 
colour, strong lustre, perfect conqhoidal fracture, consi- 
derable transparency, and its low degree of hardness and 
weight. 


Thir€ 
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Third If mi. 

Fire OpaL 

•Feur Opal, Karstm. 

Feur Opal, Karsten 4* Klaproth, Beit. iv. s. 156. Id, Karsten, 

p. 26. Id. Steffens, b. i. s. 138. Id. Lenz, b. i. s. 402. Id. 

Oken, b. i. s. 275. Id. Haus. Handb. b. ii. s. 423. 

External Characters. 

Its principal colour is hyacint^-red, which passes through 
honey-yellow into wine-yeUow ; and upon lighter places 
shews a carmine-red and apple-green iridescence. In its 
interior, dendritic delineations a]^|^.$ometimcs to be obser- 
ved. 

Internally it is splehdcnt, and the lustre is vitreous. 

It occurs in distinct concretions, which are partly thick 
and cury^ lamellar, partly large and coarse granular. 

The 3£j||^urc is perfect cpnchoidal. 

The fragments are indeterminate angular and sharp- 
edged, or tabular. 

It is completely transparent. 

It is hard. 

It is uncommonly ea^y frangible. 

Specific gravity 2.120, Klaproth. 

Chemical Characters. 

When exposed to heat, its colour changes into pale flesh- 
red; it becomes translucent, and traversed witli numerous 
fissures. 
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Constitiient Parts. 

Silica, - 92.00 

Water, ^ . 7.75 

Iron, - - 0.25 

^ .100.00 

Klaproth. 

Geogtji/as^ and Geographic Sitmtims. 

It has hitherto been found only in America, at Zlinapan 
in Mexico, where it was first observed by Sonncnschniid 
and Humboldt. It occurs in a particular vaiiety of horn- 
stone^porphyry, which conl^ns, besides the fire-opal, also 
imbedded lavender-blue grains the size of a pea, of a sub- 
stance not unlike porcelain-jasper. In the middle of each 
grain of this blue substaiif^, there is a whitish siliceous mi- 
neral, from which the blue mineral diverges in all directions 
in a stellular manner 


Fourth Kind.^ 

Mother-of-Pearl Opal, or Cacholong, 
Perlmutter Opal, Karsten. 

Achates opalinus, tenax, fractura Cachalonius, Wall 

gen. 20. sp. 126. p. 285.— Calcedoiflie alterce, ou Cacholong, 
Erne de Lisle . — Calcedoine blanche opaque, De Bom . — Ca- 
chelonio. Nap. — Silex cacholong/ Brong. t. i. p. 802. — Ca- 
cholong, Kid, vol. i. p. 225. — Qiiartz-agathe cacholong, 

TabL 'p. 27. — Perlmutter opal, Steffens, h. i. s. ISg. Id. Lenz, 
b. i. 8. 404, — Kacholong, Oken, b. ii. s. 274. 

Ewt^al 


• Mr Heuland informs me he has specimens of this beautiful mineral 
fVom Guadalupe in Mexico, in cacholong* 
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Ejcternal Characters. 

Its colours are milk-white, yeilowish-whitej^and greyish- 
white ; sometimes.dendritlc. 

It occurs massive,* disseminate; in blunt angular pieces, 
in crusts, and sometimes reniforiri. 

Externally it is dull ; internally it altenuites from dull to 
glistening and shining, and is pearly. 

It sometimes occurs in coarse granui^ distinct concre- 
tions. 

The fracture is flat conchoidal, but becomes earthy by 
the action of the atmosphere. 

The fragments are indetermio^te angular, and not parti- 
cularly sliarp-edged. 

It is opaipie. 

It is somewhat harder than cot^|mn opal. 

It is brittle, ai\d easily’ frangible. 

Specific gravity, 2.209, Karsten. — 2.272 Feroe, Kopp. 


• Chemical Characters. 



before the blowpipe. 


Geognostic and Geographic Situations, 

It occurs, along with calcedony, in trap rocks in the 
island of Iceland ; in tfaejS^aroe Islands ; also in Crreetiiand : 
and in Bucharia. At Huttenberg in Carinthia, it occurs 
along with compact and fibrous brown ironstone. It is al- 
so mentioned as a production of the Island of Elba, and of 
Estremadura in Spain. 

Uses. 

When Cut, it is generally en cabocJwn; but it is seldom 
used for engrping upon, on account of its brittleness. 

The 
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The Valentine IIL in the Royal Library at^ Paris, is en- 
graved upon cacholong. Italian artists* sometimes use it 
for mosaic work, and Wallerius says the Calmuc Tartars 
fashion it into vess<§ls of vmous ltinds, apd into idols. 

Observations. 

1. Some mineralogists consider it as a variety of Calcedo- 
ny; but it is ^4|f!thiguislied from that mineral by lustre, 
fracture, hardn^, si^ecific gravity. 

g. The name Cachohno^ is by some derived from a sup- 
posed river in Buchana, named Cach, where the mineral is 
said to have been first found : but as there is no river of 
that name in Bucharia, mher mineralogists have derived 
the name from cholmg^ that is, a stone, and cach^ which in 
the language of that country signifies a pebble ; while Blu- 
menbach says, that cacholong is a Mongolian word signi- 
fying a lieautiful stone. 

Fifth Kind 

Semi-Opal. 

Halli-Opal, Werner. 

Id. Wid. p. 325. — Semi-opal^ and several of the Pitchstoiies of 
Kim>. vol. i. p. 290. 292. — Emm. b. i. s. 256. Id. 
isitner, b. ii. s. 429- — Semi-opaloi(2fajp^ p. 201. — Pissite, Lam. 
t. ii. p. 160. — La Demi-qpal, Brock, t. i. p. 347. — Qiiartz-resi- 
nite -commun, Haliy, t. ii. p. 4.33.--Halb-Opali b. ii. 

8. 2S7. Id, Lud. b. Id. Suck, ir th. s. SlI. Id, Bert 

s. 266. Id. Mohs, b. i. s. 355. ‘ Id. Hah. s. 8.-^uartz-resi- 
nite commun, Lucas, p. 36.-^— Halb-Opal, Leonhard, I'^abel. 
s. 13.— Silex Resinite, Br(mg:%. i. p. 303.--^Halb-Opidf 
sten, Tabel, 8. 26— Semi-opal, Kid, voL i. p. 231.f-r:Quartz« 

i^resinite 
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resinite llydropl^e> Hauy,T^h'p.^7* — ^Halbopal^ Steffens, 
b. i. s. 141. Id. Hoff. b. a. f. 140^ j/d. Zenz, b. I s. 406. M 
Ohen, b. i. 8. %76. Id. Sku9^^ fl*^4^4.^S^i-opal, 4il^> 
p. 179. 


;JBxtemal CK^acier. 


Its most common colours are iit4iitG^^g^'aiid brown. 
Of white, the varieties are yellowidi-ii|A||kl^. ai|d greyifih* 
white, seldom milk-white and greemsbrW^ It passes 
from ash-grey into greyish-black; fitom ylfiowish-grey into 
wax-yellow, into a colour intermediate between ochre and 
Isabella yellow, into ycllowish^own, hair-brown, liver.- 
brown, chesnut-brown, reddish-brown, and nearly into red; 
and, lastly, from greenish-grey into leek-green, olive-green, 
and oil-green. ^ » 

Sometimes several colours occur together, and these are 
arranged in spotted, ccfticcntnc striped, clouded, or flamed 
delineations ; but it is most commonly uniform, or of one 


colour. ^ 

It not only massive and disseminated, but also 

tuberosePWall renifomi, small botryoidal, and stalactitic. 

Externally it is glistening ; internally, generally glisten- 
ing, sometimes approaching to sliiniiig, or passing fotp 
ghmmenng. ^ A 

The fracture is laljpwH flat conchcndal, but less pejpet 
than that of common and it sometimes inclines to 
small d^ic^dal. 

The ^qgnsents are indeterminaji^ lingular and veiy^uup- 
edged. 

It is more or less transh^nt, an^ sometimes passes to 
transhioant on the edges. If 
It is'srauhard, approachmg to hard. 

VOT.. I. U 


It 
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It is rather easily frangible. 

Specific gravity,— Yellowish and greenish-grey from 
Hungary, S.000, Hoff. Yjj^owish-white from Steiiiheini, 
S.001) Hoff, illackish-^br^wn frbrif Steinheim, 2.059, Hoff. 
Milk white from Freyberj^ 2wl67, Hoff From Mora>ia^ 
2.167, 2.077, 2.1 875irar«^m. 

ChetfAcal Characters. 

It is i^Ufioble tjfelbre the blowpipe without addition ; but 
with borax it mefts, aild without mtumescing. 

Constituent Parts. 

Semi-opal from Neu Wieslitz, between Brunn and 
Krenibier in Moravia: 


Silica, 

85.00 

Alumina, 

3.00 

Oxide of Iron, 

1.75 

Carbon, 

5.00 

Amrnoniacal Water, 

8.00 

Bituminous Oil, 

0.33 


99.08 

KUxjrrothf Beit. b. v. s. 81. 
Geognost 

It occurs in angular pieces, beds, and veins, in porphyiy 
and amygdaloid ; also in metalliferous (most usually silver) 
veins that traverse granite and gneiss. * " 

• 

Geographic Situation. 

It is found in Greenland, Ii^land, Faroe Islands, Scot, 
land, in the Isle of Kumc, where it occurs in amygdaloid ; 
^ Electorate 
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Electorate of Saxony, Bohemia, l>ankfort on the Mayne, 
Silesia, Lower Austria, Polanfl, ttungary, Transylvania, 
Isle of Elba, Piedmont, 

Observaitms. 

1. It is distinguished from Cornmn Opal by the inud« 
diness of its colours, its particular eictemid shapes, its in- 
ferior lustre and transparency, its less p0rfo<^t conchoidol 
fractuiv, and its greater hardness and wei^t. 

2. It passes into Opal- Jasper, Calcedoiiy,'and Conchoi-^ 
dal Hornstone. 

3. It has lieen arranged vith Pitchstone by Dolomieu, 
Fichtcl, and other mineralogists; but it is distinguished 
from that mineral by its \itreous lustre, greater transparen- 
cy, inferior sjiccific gravity, its want of distinct concretions, 
and its infusibility. 


Sirth Kind, 

Jasper-Opal, or Ferruginous Opal. 
Opal-Jaspis, Werm?’, 

Jaspe-Opale, Broch, t ii. p. 498. — ^Opal-Jaspis, Reuss, h* ii. 
s. 317. Id. /{/. 3fo4A, b. i. s. 324. Id. Leon* 

hard, Tabel. s. Rarsien, Tabcl. s. S6.-— Jfca- 

opal, Sleffens, b. i. s. l4S.*^Opal J,u.]);s, Iloff. b. ii. s. 177.~ 
Id. LenZy b. ii. s. 411. — Jasp-opal, OLen^h. i. s. 277. — Eisen- 
epal, ISIaus. b. ii. s. 428. — Ferrug|||jpu9 Opal, Aikin, p. 179* 

External Character's. 

Its colours arc scarlet-red-light blood-red, brovniish-red, 
ochre-yellow, isabella-yellow, yellowidi-giey, and ash-grey. 

.02 The 
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The isabella-yellow passes into yellowish-white; and the 
blood-red into reddish-brown: 

The colour ,is either ^niform^ or distributed in spotted, 
veined; and clouded deUne||^ns. 

It occurs massive. 

Internally its lustre is shining, approaching to splendent, 
and is intermediate between vitreous and resinous. 

The fracture i^^perfect conchoidal, and sometimes ratlier 
flat conchoidal. 

The fragments are indeterminate angular, and very 
sharp-edged. 

It is opaque, and sometimes feebly translucent on the 
edges. 

It is intermediate between hard and beniihaid. 

It is easily Irangible. 

Specific gravity, — 

Yellow and red striped from Constantinople, 1.86f3. 

Red from Laiionliayn, - - ’ - 2.053, Hoff, 

Brownish-red from Telkobanya, 2.061, 

Reddish-brown from Telkobanya, | 2081* 

Chcmkal Characters, 

It is infusible before the blowpipe. 


Constituent Parts, 


Silica, 

- 

43.5 

Oxide of Iron, 

- 

47.0 

Water, t 

- 

7.5 



98.0 


Klapro&i, Beit. b. ii. s. 164. 


Geognosiic 
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{Subap, 4. Opat,^6th Kind, Jaaper^Opal or Ferruginous OpaL 

Geognostk a/nd Gedgraphic Situation, 

It is found in large and squall pi^es in^’porphyry, near 
Telkobaiiya^ arid Tokay in Ifungary ; in the Mittel-gc- 
birge in Bohemia * ; near Constantinople ; in the Koly va- 
nian mountains im Siberia; and in veins in the Saxon Erze- 
gcbirgc. 

Ohservaikns. 

It used to be arranged as a subspedes of Jasper ; but its 
perfect conchoidal fracture, high lustre, great brittleness, 
and inferior weight, suflRciently distinguish it from the dif- 
j’erent subspecies of Jasper, 


Seventh Kind, 

. ‘W ood-Opal. 

Ilolz-Opal, Werner, 

Id, Wid» p. 325. — Ligniform Opal, Kirfv. vol. i. p. 295.~Holz- 
opal, JEmfn. b. i. s, 260. — Semi-opalo, Kap, p. 201. — Xilopale, 
Lam, t. ii. p. 102. — Opal ligniforme. Brock, t. i. p. 350.— 
Holz-Opal, Reuss, b. ii. s. 267* Id, Lud, b. i. s. 98. Id, Suek, 
Ir th. s. 317- Id. Bert. s. 267- Id. Mohs, b. i. s. 340. Id. 
Leonhard, Tabel. s. 1^. Id. Karst, Tabel. s. 26.— Quartz-re- 
sinite xyloide, Hauy^ Tabl. p. 28. — Holz-opal, Stejfens, b. i. 
8. 144. Id. Hoff, b. ii. s. 153. Id. Lenz, b. i. s. 4.1 3. Id. Oken, 
b. i. s» 276.— Wood Opal, AiMn, p. 179^ 

E/etemal Characters. 

It occurs most commonly white, grey, or brown, and 
sometimes also black. The white varieties are milk-white, 

yellowish- 


* Heuland. 
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yellowish-white, aiij® gi'eyish-white ; the greyish-white passes 
into ash-gi*ey, j e irl-grey, smoke-grey, and yellowish-grey ; 
wWh latter' passes iil0 ochre^yellow, yellowish-brown, 
wood-browm, hair-brpwiii||^id the gi'eyish-white passes into 
greyish-blaek. ; 

. , The colour is sometimes simple, sometimes in flamed and 
striped delineation^ which are conformable with the origi- 
nal texture of wq^ 

It occurs in pieces ^liich have the shape of branches and 
stems. .-Vv 

Internally its lustre is shining, wliich sometimes passes on 
tlie one hand into splendent, find on the otlier into glisten- 
ing, and even into glimmering. 

Tha; cross fracture, is large ami flat conchoidal ; the lon- 
gitudinal fracture is sometimes modi lied by the remaining 
, fibrous w(X)dy texture. 

The fragments are sometimes indeterminately angular 
and sharp-edged, sometimes long splintery. 

It is more or less translucent; s^etimes only translucent 
on^ the edges. 

“^tt is semiliard in a high degree. 

It is easily frangible. 

Specific gravity, 2.080, 2.100, JTirayaw.— 2.048, 2.05% 
also 2.189, 

Geognostic and Geographic Situations. 

It is found in alluvial Iff ml at Zastravia in Hungary ; 
and is ^aid to occur in i^^hdary trap rocks in Tifaiisylvania. 
It has also been found in the neiglibourhood of Fain, near 
Tclkphanya in Up})er Ilungaiy. Many years ago the 
trunk oj a tree penetrated with opal was found in Hunga- 
ry, 



.OIlD.l. GEM.] SP.2. INBIVISIBLE <ITTARTZ. 811 

[Svhnp* 4. Opalj — nth Kind, Wood^OpaU 

vy, Mliioli was so heavy that eight oxen were required to 
draw it. 


Obsef-vations.. 

1. Its woody texture distinguishes it firom the other sub- 
a|x?eies of 02 )al:fixid it is distinguished from Wood^stmie by 
its ligliter colours, higher lustre, perfect conclioidal frac- 
ture, greater transparency, and infenor hardness and 
weiglit 

2. It is w(xhI penetrated with opal, and is intermediate 
between Common Opal and Semi-OpaL 


Uses. 

It is out inU^ plates, and is then used for snuff-boxes, and 
other omaniental articles. 


Fifth Subsjiccici. 

Menilite, 

Tjiis subspecies is divided into two kinds, viz. Brow9» 
Menilite, ami Grey Menilite. 


First Kind. 

Brown Menilite. 

Brauner Menilite, Hoffmann. 

I* 

Leberopal, Rcuss, b. ii, s. 2()5. — ^Menilite, Lud. b. ii. s. 141.^ 
Leberopab Suck. Ir th.» s. 316. — Knollenstein, Hohs, b. L 
s. 343. — Lcberopal, Hab. s. 9 .— Menilite, LeotiJuird, Tabel. 

s. 13. — Leberopal, Karst, label, s. 26. — Silex Menilite, Brong. 

t. i. p. 312.— Menilite, Kid, vol. i. p. 232.--Quartz-resinite 
subluisant.brunatre, Hai^, Tabl. p. 28.— Menilith, Steffens, 

h.l 
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b. i. s. <145.— Brainier Menilitc, Hoff. b. ii. s. 156.— Leber- 

opal, Lenz, b. i. s. 410.— Kalkopal, or Knollenstein^ Oken^ 

b. i. s. 276. 

External Characters- 

Its colour is chesnut-brown, which ' inclines to livcr- 
bipwn. On the surface, it has sometime? a bluish colour. 

It occurs always tuberose, seldom larger than a fist, often 
smaller. 

The external surface is rough and dull ; internally it is 
faintly glistening, and the lustre is intermediate between re- 
sinous and vitreous. 

It sometimes has a tendency to lamellar distinct concrc- 
ions« 

The fracture is very flat conchoidal. 

The fragments are indeterminate angular and very sharp- 
edged. 

It is translucent on the edges. 

It scratches gloss. 

It is easily frangible. 

Specific gravity, ^.185, Klaproth. — 2.168, Brisson . — 
2.176, Haberle. — 2.161, 2.169, Hoffmann. 

Chemical Characters. 

It is infusible before the blowpipe without addition. 

Constituent Pa/rts\ 


Silica, - - - 86.6 

Alumina, - - - 1.0 

Lime, ... 0.5 

Oxide of Iron, - * - 0.6 


Water, and Carbonaceous Matter, 11.0 

98.6 

Klaprothy Beit, b^ ii. s. 169* 
Geognostic 
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Ment/tte,— Kind, Brwon MeniUte, 

Gcoffnostic and Geographic Situatim^k 

It has hitherto been found only at Menil Montant, near 
Paris, where it occurs imbedded in adhesive-slate, in the 
same manner as flint is in chalk. It is worthy of remark, 
that the direction of tlie thin lamellar concretions of th® 
mcnilite correspond with that of the slaiy structure of the 
adhesivtvslate in which it is imbedded. This fact shews 
that tlie menilite and slate arc of coteihporaneous forma- 
tion. 

Ohservatmns. 

1. This subspecies is distinguished from the following, 
or the Grey Menilite^ by its brown colour, its internal 
lustre, its more perfect conchoidal fracture, its translu- 
cency on the edges, its inferior weight, and geognostic si- 
tuation. 

2. Itib nearly allied 'to semi-opal; but it is distinguished 
from it by colour, shape^jAebler lustre, inferior translucen- 
cy, greater weight, and geognostic situation. 

3. It was at one time arranged along with Pitchstone, 
under the name Blue Pitchstone : more lately it has been 
described as a member of the Opal species, under the title 
//iwr (Leberopal). 


Second Kind, 

Grey Menilite. 

Grauer Menilite, Hoffmann, 

Eadernal Characters, 

Its colour is yellowish-grey> which sometimes inclines to 

It 


wood^brown. 
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It occurs tuberose, but more compressed than in the 
brown subspecies, and the extenial surface is smoother. 

Internally it is glimmering or dull. 

The fracture is very flat conchoidal, and is sometimes al- 
most even. 

The fragments are indeterminate* angular and shai^p- 
edged. 

It is very feebly translucent on the edges, and sometimon 
quite opaque. 

It is semihard in a high degree. 

It is easily frangible. 

Specific gravity 2.^86, 2.375, Hoff, 

Geognostic and Geographic SitiiatiofU, 

it occurs at Argenteuil near Paris, imbedded in a clayey 
marl: also in gypsum which alternates with this marl. It 
has also been found at St Oueii, near Paris ; and, according 
fo Haiiy, on the Maase. 


A^hih Subspecies, 

Obsidian. 

Tins Subspecies is divided into two Kinds, viz. Trans- 
lucent Obsidian and Transparent Obsidian. 

First Kind, 

Translucent Obsidian. 

Durchscheinender Obsidian, Hoffman, 

Lapis Obsidianus.^ Plin. Hist. Nat xxxvi. 26. s. 67.~Achate$ 
islandicus, fValL t ii. p. 378.-^Pumex vitreus solidus, Syst 

Nat 
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\Subsp. 6. Obsidian, — l&t Knid, Translucent Obsidian, 


Nat. xii. 3. p. 18‘i. n. 7* — Verrb dc volcan eii masses irregu- 
liers, Pierre obsidieiine, Pierre de gallinace, ,& Agathe iioir 
d’L'-lande, Route de Lisle, t. ii. p. 633. — Verre ou Laitier de 
\ olcan, Fatijas, das Volcans, p. 308. — Obsidian, JVul. s. 348. 
Id. Ktnv. vol. i. p. 265. — Obsidian, A7/p. p. 205. — Relzivs, De 
lapide Obsidiano,* Lund. Goth. 1799, 4to. — Lavevitreuse ob- 
sidiemic, t. iv. p. 494. — Obsidian, Reuss, b. ii. s. 355. 

Id. Lml. b. i. *s. 85. Id. Suck. Ir th. s. 371. Id. Bert. s. 270. 
Id. Moh.s, b. i. s. 349 . Id. Hal*, s. 15.— Lave vitreuse obsi- 
dienne, Lucas, p. 2.31. — Obsidieiine, Brong. t. i. p. 355.— 
Lave veire noire, Brard, p. 4t7. — Obsidian gemeiner, Leoti^ 
hard, Tabel. s. 1 k — Obsidian, Karsten, Tabel. s. 36. — Obsi- 
dian, Kid, Appendix, p. 38. Td. Steffens, b. i. s. 371.— -Durdi- 
sclieineiider Obsidian, //o//*. b. ii. s. I 9 L — Gemeiner Obsi- 
dian, Le.i\, 1). i. s. 432. — Obsidian, or Lava-glass, Oken, b. i* 
5 . .305. — (iemeincr Obsidian, Ilaus. Handb. b. ii. s. 432. 

Extarnal Characters. 

Its nicht frequent colour is velvct-blatk, which sometimes 
passes on tlie oik* side into givyish-black, ash-grey, and 
Miiokc-grcy, and on the either into pitcli-black. Some va- 
rieties are olive-green, juid exhibit a beautiful silvery, or 
golileii ojialesceiice. The colour is generally uniform, sel- 
dom sjKitted or htrijied. 

It occurs massive, in blunt-('ornerec1 pieces, and some., 
times in original grains, wliicli are angular or roundish. 

The extenial surface of the blunt -cornered pieces is 
rough ; that of the grains sometimes rough, sometimes 
smooth. 

Internally it is specular* splendent, seldom shining, and 
itie lustre is vitreous. 

The fracture is perfect, large, and rather flat conchoi- 
dal. 

It breaks into angular and very sliarpedged fragments, 
which sometimes incline to the tabular fonn. 

It 
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It alternates from translucent to translucent on tlie 
edges. 

It is hard. 

It is very brittle. 

It is easily frangible. 

The streak is grey. 

Specific gravity, Peruvian, 2.848, Brisson, — Icelandic, 
2.382, 2.397, jy#~Hungarian, 2.374, 2.858, HoJ. 

Clrmical Cttaractcrs4 

The black obsidian of Iceland, according to Da Cama- 
ra, on charcoal, before the Idcnvpipe, melts into a pale ash- 
grey, imperfect vesiculai* glass. The obsidian of the Is- 
land of Candia, before the blowpii^*, was clianged into a 
white, light, and uncommonly porous mass. That of Spa- 
nish America, before the blowpip*, lost its black colour, 
became white, spongy, and fibrous, and inetjeased to seven 
or eight times its original bulk : hence, it is conjectured 
that some gaseous substance escapes ; and Von Humboldt 
is inclined to believe, that the gas evolved during the fu- 
sion of obsidian in the interior of the earth, may give rise 
to tlic earthquakes that agitate the Cordilleras. 

Comtitumi Pa/rts. 


Obsidian of the Serro de 

Obsidian of Iceland. las Novajas. 


Silica, 

74 

Silica, 

78.0 

Alumina, 

2 

Alumina, 

lao 

Oxide of Iron, 

- 14 

Lime, 

1.0 




Natron, 

. 1.0 


90 

Potash, 

o 

1 

Lorn, 

10 

Oxide of Iron, 

1.0 


100 


97.6 


Ahilgari^ 


VaqueUn, 




Abilgaard 
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[Subsp, 6. Obsidtan^m^Xat Kindt Translnceni Obsidian, 


Abilgaaid is of opinion, that the loss in his analysis 

owing to the escape of either potash or soda. 


American. 

American. • 

American. 

Silica, - - 72.0 

72 0 

71.0 

Alumina, - -• 12.5 

14.2 

13.4 

Natron and Potash, - 10.0 

3.3 

5.0 

Lime, - - • - 0.0 

1.2 

1.6 

Oxide of Iron & Manganese, 2.0 

3.0 

4.0 

96.5 

93.7 

95.0 

Collet-Descotils. 

DrappUr, 

Drappier, 


Geognostic Situation, 

This mineral occurs in beds, and imbedded masses and 
veins, in porphyry, and in various secondary trap rocks. 
Sometimes it contains grains and crystals of felspar, when it 
forms obsidian |xjrphyry. 

Geographic Situation, 

Europe , — This singular mineral is found in different 
parts of Europe. The island of Iceland, so remarkable 
on account of its volcanoes and hot springs, contains beds 
of this kind of obsidian. According to Shumacher, a 
bed of obsidian two feet thick, occurs in the Bordafiord, 
Syssel in Iceland ; and Sir George Mackenzie, during 
his journey through tliat remote and desolate country, 
ol)servcd a great mass of obsidian, which appeared to him 
to be part of a stream that had flowed from a volcaino. It 
is also found in the mountains of Tokay in Hungary, im- 
bedded in pearlstone-porphyry ; and in the same geognos- 
tic situation in Spain. It occurs in several of the islands 
in llu" Mediterranean, as Milo, Candia, and the Lipari 
Islands^. 

jlfrica, 

* Vid. Account oftthe Obsidian of Lipari, by Spallanzani in his Travels, 
^and Colonel Imric, in Uie 2d volume of the Memoirs of the Wernerian So* 
•iety. 
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Africa,* — According* to Cordier and Humboldt, it oc- 
curs at the huinmit of the Peak of Tcncrijf ; and Dr 
Forster obscirv ed it in great ({uantity in llic Isle ot* Ascen- 
sion, It is said also to cKJCur in the Island of Madagas- 
car. 

-4^ia.~Siberia; and near die town Goda, tivcnty wersts 
from Teflis in Georgia. 

America . — ^Humboldt and Sonpcnschinidt found beds 
and mountain-masses of obsidian at great lu*iglits, botli in 
Peru and IVIcxico. 

Polynesia . — Dr Forster found obsidian in <e\cral of the 
islands in tlic South Sea, os Easier Island, and Iliigge- 
wcin’s Island. 


Uses. 

Although it can be cut and jKilisheil, yet its brittleness 
and Irangibility are so great, that it is very apt to Hy in 
pieces during the working : hence it is but seldom used by 
jeivellers. Danisli lapidaries cut the obsidian of Iceland 
into snuff-boxes, ring-stones, and ear-drops. The beaut ilul 
olive-green opalescent variety from Mexico, is cut and [)o- 
lished, and used for riug-sttnies or broodies. It has \ ery 
much the ap}x*ai'ance of catVeye, and has been passed for 
such by jewellers. According to Pliny, the ancients are said 
to have formed obsidian into mirrors, and into ornamental 
articles. In New Spain and Peru, the natives cut it into 
mirrors; and foiincrly they used to manuliicturc it into 
knives, and other cutting instrumqpts. Hernandez saw 
more than 100 of these knives made in an hour. Cnez, in 
his letter to the Emperor Charles relates that he saw at 
Tenochtitlan, razors made of obsidian ; and Von Hum- 
boldt examined the mines whkh afforded the obsidian for 
these purposes on the Serro de las Novajas, or the Mouniui*h 
of Knives. The natives of Easter and Ascension i dam Ls 
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[Subsp. 6. Qbaidian,-^ Kind, Tranalueent Obaidian, 
use itN in place of cutting instruments ; also for polntuig 
their lances and spears, and for striking fire with. 

Observatiefki, 

1, It was first introduced into the oryctognostic system 
by Werner. Its na^ne is of great antiquity, being de- 
rived from a Roman named Obsidius, who first brought 
it from £thio])ia to Rome. Pliny speaks of it in the fol- 
lowing lines : “ In genere vitri et obsidiana numerantur, 
ad similitudinem lapidis quern in /Ethiopia invenit Obsi- 
dius, nigerrimi coloris, ali(]uando et translucidi, . crassiori 
visu, atque in specuhs parietum pro imagine umbras red- 
dente,^ &c. 

2, It passes into Pitchstone, Pearlstone, and Pumice. 

3, The resemblance of this mineral to glass, and its fre- 
quent occurrence in the neighbourhood of volcanoes, lias 
induced some mineralogit^s to consider it as of volcanic ori- 
gin, wliile others, from its alternation witli porphyry rocks, 
maintain that it is of Neptunian formation. Werner, Hoff- 
mann, Steflens, and Mohs, are of opinion that it is an aqua- 
tic production ; whereas Faujas St Fond, Von Biich, Cor- 
ditT, and Haiiy, maintain its volcanic origin. 


•Second Kind. 

Transparent Obsidian. 

Durchsichtiger Obsidian, r 

Xfarekanit, Karst. Tabel. s. d6.--*Ob8idienne dife Marikan, Brwig- 
t. i. p. 432. — Edler Obsidian, Haus. s. 8?. — Durchsichtiger 
Obsidian, Hoff. b. ii. s. SOCji^Marekanit, Lenz, b. i. s. 435. 

' Id. Okcfi, b. i. s. 305.— Edicnir Obsidian, Halts. Handb. b. ii.- 
, 432. ■ ■■ ' 


External 
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External Character,'!. 

The colours are duck-blue, greyisli-wliitc, and clove- 
brown. 

The blue oct iirs only massive ; the .white and brown in 
large and small grains. 

The surface of the grains is smooth.* 

Internally it is spl^ident. 

The fracture is perfect conchoidiil. 

It breaks into internu'diatc angular and sharp-edged frag- 
ments. 

It is perfectly transparent. 

It is hard. 

It is brittle. 

It is very easily frangible. 

,i|Specif5c gravity, 2.833, 2.360, Lomtz.—9,SiG5^ Blunicn^ 
iarA.— 2.366, Hqff\ — 2.365, Klaproth. 

Chemical Characters. 

A 

According to Link, it melts more easilv^than the Iranv 
lucent obsidian, and into a white muddy glass. 


Comtituent Parts. 


Silica, 

81.00 

Alumina, 

9.50 

Lime, 

0.33 

Oxide of Iron, 

0.60 

Potash, 

3.70 

Natron, - , 

4.60 

Water, 

0.60 


99.13 Klaproth. 


Geognostk 
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Geognostic Situation. 

It occurs imbedded in pcarlstonc-porphyry. 

(jcographic Situation. 

The white and br§wn varieties are found at Marekan, 
near Ocliotsk in Siberia ; tlie brown variety at Cape de 
Gate in S])ain ; and tlie blue \aricty*in the Serro de las 
Novajas in Mexico. 


Observations. 

This kind is characterized by its colour and transparency. 


Seventh Subspecies. 

Pitchstone. 

Pechstein, Werner. 

Id. Wid. s. 332. — Pitchstone, Kirw. vol. i. p. Pechstein, 
Esina', b. ii. s. 435. Id. Emm. b. i. s. 2()2. — Pietra picea, Nap. 
p. 203. — Pissite, var. h. Lam. t. ii. p. l62.-^Ld Pierre de 
Poix, Bruch, t. i. p. 353. — Petrosilex resiniforme, Hu’uy, t. iv. 
p. 386'. — Pechstein, Reuss, b. ii. s. 345. Id. Lud. b i. s. 98. 
Id. 11 th. s. 321. Id. Bert. s. 225. Id. Hob. s. 15. — ^Resi- 
nite, Brong. t. i. p. 345. — Pechstein, Hajts. s. 87- I^t Leof^- 
hard, Tal)el. s. 13. Id. Karst. Tabel. s. 36. Id. Kid, vol. i. 
p. 231. — Pechstein, Steffais, b. i. s. 375. id. Hoff. b. ii. s. 202. 
Id. Lenz, b. i. «?. 436. Id. Ohen, b. i. s. 304. — Pitchstone, 
Aikin, p. 203. 

E eternal Characters. 

The principal colour is g^eeu, from whuh it passes on 
th^ one side into black, and blue, and on the other, 
Voi I X through 
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througfh several varieties oi* green, into brown, yellow, and 
red ; yellow and blue are .the rarest colours. The green 
colours are blackish-gi’ccn, mountain-green, leek-green, 
olive-green, and oil-green. From blackish-green it passes 
into greenish-black, bluisli-bkick, greyish-black, ash-grty, 
smoke-grey, and a colour intenuediatc between indigo and 
Herliii blue : from olive-green and * oil-green into liver- 
brown, reddish-brown, and pale blcH)d-red. The yellow- 
isli-grcv sometimes approaches to ochre-yellow. These co- 
lours are seldom bright, most generally didl and deep. The 
colour is in general uniforin, seldom in veined, clouded, and 
S}X)tted delineations. 

It occurs massive, sometimes in distinct concretions, which 
arc coarse, seldom largt* and flat granular; sometimes thick 
and w^edge-shaped prisinalic ; and rari‘ly thick and straiglil 
lamellar. 'I'he surface of the distinct concretions is gt'iicral- 
ly smooth and shinii^g, and sometimes rather curved. 

Inteniall y it is sliining, sometimes passing into glistening, 
even inclining to glimmering. The red has the feeblest, 
iJie bluish and tlie green the sti'ongM lustre ; and the lus- 
ter is vitrco-rcsinous. 

It is feebly transparent on the edges. 

The fracture is iinpert*ec*t eonchoidal and is sometimes 
large and flat, sometimes small eonchoidal : iVoni the lattci 
it passj^s into coarse-grained uneven, which soinctimc\s a})- 
proaches to coarse sjjlintcry. The eonchoidal has the 
■strongest, the splintery the weakest, lustre. 

It breaks into angular and sJiarp-edged iragments. 

It is senii-hard in a high degree. 


* Some vftrictics of the Arran pitclllitonc have a ])eifc'ct and large con- 
ohoidal fk'acttire: tliis, uitli their lamellar coiicrctioii'>, iiistinguii^hos then* 
llrom the more cummun \drielies of this mineral. 
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It is ratlicr easily frangible. 

Specific gra\ity, 2.19() to 2.389, Hojf- — 2.314} to 2.319, 

Briniinn, 


Chemical Characters. 

Before tlic blowj/qie it is fusible without addition. The' 
black variety of Arran at 21® of Wedgwood’s pyi’ometer, 
intumesced a little, its colour \vas sli^itly altered, the sur- 
face glazed, and internally |>orous; at 31®, intumesced 
considerably and softened; ai 6o®, the intumescence was 
more considerable ; at 100®, it was still vesicular, but 
more compact, ^fhe blackish-green variety of Arran be- 
comes black, is much rent, and internally porous at 23® ; 
at 55® formed a porous enamel; at 70® it became perfectly 
uliite, and still porous. The ])itchstones of Meissen in 
Sa\(jny, according jMr Kirwan, a|>ioear to be more in- 
fusible than tliose of Arran. He found some to melt at 
130® Wedgwood; others at 152® to 105® ; and a red va- 
riety remained neai’ly unaltered at 160®. 

ConstHiu'ut Parts. 

Pitebstone of Meissen. 

Silica, - - 73.00 

Alumina, - - 14.50 

Lime, - - 1.00 

Oxide of Iron, - 1.00 

Oxide of‘ Manganese, 0.10 

Natron, - - 1.75 

Water. - , - 8.50 

i)9.85 

Klap. Beit. b. lii. s. 257. 


X 2 
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Geogn0ic^Umtion, 

It oecurs in veins to granite ; in beds and 
veins in porfAyry, and in the old red sandstone fomiation ; 
and in veins ancf imbedded portions in secondary trap 
rocks. 


Geographic Sitmtim, 

Europe , — Pitchstone occurs in considerable abundance 
in difl*erent parts in Scotland *. In the Island of Arran it 
trtHverses granite in the form of veins; in the’red sandstone 
of that island it appears in beds^ and veins of very consi- 
derable magnitude ; and in small veins in the trap rocks of 
the Isle of Lamlash. In tJie islands of Mull, Canna, and 
Skye, it occurs either imbedded, or in the form of veins in 
secondary trap and {wrphyry rocks. Near Eskdalcinuir, in 
the mountainous parts ol’ Dumfriesshire, it rests upon tran- 
sition r<K!ks, and is ass^xiated with secondarj^; trap rocks. I 
am told that it occurs in trap rocks in Ardnamurchan in 
Argyleshire. Dr MacCulloch foulajft b in granite near the 
summit of Cairngorm ; I found it at Cumberhead in La- 
narkshire ; and my friend Dr Murray, several years ago, 
observed; black pitchstone amongst trap rocks on the sum- 
mits of the Cheviot Hills. 

In Ireland, it occurs in a vein tne^ersing granite, in the 
Townland of Newry where it was first observed by Mr 
Joy of Dublin. 

It occurs in the Island of Iceland in secondary trap 
rocks J. 

This 


• Vid. Jameson's Mineralogical Travels ; and Mineralogical Description 
vf Dumfriesshire. 

f Fitton’s Mineralogy of Dublin, p. 53. 
t; Sir George Mackenzie')! I'ravcli in Iceland. 
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[..VuAsp. 7. PitrJisione, 

This mineral lias nevei* be# in the Scandinavian 

lV*ninsiila. It (X'curs in the^linctorate of Saxony, near 
Meissen, along with porphyry and sienite, whith rest up- 
on gneiss; in. a siirular fonnation at Braunsdorf, Spechts- 
liausen and Mohorn, between Dresden and Frey berg, near 
Dittersdorf, and at Pljinitz, near Zwickaw. The blue va- 
riety of jiitch stone occurs near Vicenza in Italy, and pro- 
bably in secondary trap rocks Fitchstone occurs in jxa- 
phyry between Schemnitz and Kremnitz, and also near To- 
kay in Hungary ; and in several of the islands in the Me- 
<lilerranean, it appears to be associated with porphyry. 

A.suu— It occurs at Kolyvan in Siberia, and near Mur- 
in the Uralian mountains. 

America. — In Mexico, according to Sonnendsinidt, it 
occurs ill great abundance, associated with clay-porphy- 
ry !*. 

In South America it occurs at Fasto, Popayan, and Qiii- 
lo, along with t^ky.porphyry. 

Observaiions. 

1. It has been confounded with Semi-Opal: but it is 
distinguished from it by the following characters : its co- 
lour-suite is more extensive, and the colours are duller and 
more muddy than thosgvof semi-opal : its lustre is vitrep- 
resinous; but that of semi-opal is vitreous: its fracture is 
imperfect conchoidal ; that of semi-opal perfect conchoidal : 
it is rather heavier tliau senii-ojial, and is differently affect- 
ed by the blowpipe. 

2. It 

* In the Isle of Kii;g, there is a blue variety of piichbtonc, oeeiiniiig in 
yecondjirjj^trap, which ivseinbles that of Vicenza. 

{■ It is said ti> occur iii serpentine at the Dave IliH.s, seven miles froir 
DuUimore in Marvlantl.— Cleaveland’# Minf'nilopy. p. ? 
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9. It named the striking nNemblance 

>\lncli some of il^ ^ :u*ietie$ to j)iteh. 

It was'lirst discovered, about seventy years ago, by a 
inineralos^st of Dresden, named Schulz; but it ^as first 
established as a distinct species by Werner. 

4. It a])pcars to ]>ass on the one hand into Obsi<lian, and 
on the other into Pearlstone. 


Etffhth Sifbsprcics. 

Pearlstone. 

Pcrlslein, Wn'ncr. 

Le Pcrlstein, Brock, t. i. p. — Lave vitreuse perire, [fain/, 

t. iv. j). 4p5. — IVrlstein, Iicu.s\s', b. ii. s. Id. i.ud. b. i. 

s. Pf). Id. SucL U til. 8. !)67. Id. Bert. s. 224. Id. ]>. i. 
8. />;>:}. — Lavevitreiiso jicrle, Luvax, p.231.— Obsidienne perlr, 
Brong. t i. )i. o 40. — I'erlstein, Haus. s. 88. — Pearlsteiii, Leon- 
hardy Tabcl. s. 14. Id. KarHten, Tabel. s. 36. — Pearlstone, 
Kid, Ap])cndix, p. 38. — Pcrlstein, Steffens, b. i. s. 378. Id. 
Hoff. b. ii. 8. 208. Id. Lenz, b. i. s. 443. Id. Oken, I). i. .s. .306. 
Id. Haus. Handb. b. ii. s. 432.— Pearlstone, Aikin, p. 203. 

External Characters. 

Its colour 1.8 generally grey, sonictinies also black and red. 
The varieties of grey are smoke, bluish, ash, yellowish, and 
{H^arl grey : from dark ash-grey it jiasses intogreyish-hlack: 
from yellowish-grey into a kind of straw-yellow : from j)carl- 
grey into flesh and brick-red^ and reddish-brown. I'he co- 
lours are sciinetinies dispo.sed in striped and spotted delinea- 
tions. 

It occurs massive, vesicular ; and the vesicles are some- 
times nmnd, and sometimes so miicli elongaved, that the 

luaS'- 
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>nnss .M])|H*;irs iil)miis ; ‘ iilfloJih and coarse* anivulo- 

granular distinct concrelioniS^^^ incliide small and round 
granular concretions, which are again composed of very 
thin concentric lamellar concretions. *i’he surface of the 
concretions, particularly in the large and coarse granular, is 
smooth, shining, anej pearly, and has a striking resemblance 
to that of pearl. In the centre ofthes*.* concretions, w(* fre- 
f(U(‘ntly meet with roundish balls of obsidian. 

Its lustre i> shining and pearly. 

Its fracture, on account of the thinness of tlie distinct 
concretions, is hardly observable, but a))jiears to be small 
and imperfect ronchoidal. 

he t‘ragments .ire indeterminate angular and blunt-edged. 

It lr.aii>liKvnt on the (‘dges, sometimes even transhi- 

1( is uncommonly e.asily frangible. 

It is soft, passing int(i very soft. 

Speeilie gravity , Mexican, VrnnjiaTin. — Hunga- 
rian, Khtprpth. — Hungarian, ^2.3413, Hoff- 

Chcvi ic(d C ha meter fi. 

Ilelbrc the blowpijx? it mtumesces very iniicb, and 
-converted into a white sjnnnaci'ous glass, 

Comiitucnt Parts, 

Pcarlstruc of Hungary. Pcarlstonc of Mexico. 


Si lira. 

. 

- 75.2.^ 

Silica, 

77.1' 

Alniijina, 

- 

12.00 

Alumina, 

VAA. 

0\ide of Iron, 

l.fiO 

Oxide of Iron & Manganese, 2.0 

P(lt!^^^h, 

. 


Potash, 

2.0 

\ Arne, 

. 

O.oO 

Lime, 

i.i 

^V.iter, 

- 

•k.Hl 

Xatron, 

0,^ 




Water, 

kO 



f)y.3.7 


100.2 


• 

K(avtot!if 

Beit. b. i'i, i. 3?fi 


Vavim^liK 


■4 " 
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Gfoffnoi^f^:^tiation. 

It ofcurs in great beds in clay-porphyry, and both rocks 
contain iiiibethled coteinporaneous balls of hornstonc. It 
is frequently intermixed with felspar, mica, and quartz, and 
thus acquires a por])hyritic character. ^ It has also been 
found in secondary trap rocks. 

Geographic Situation. 

Europe . — It occurs in lai-ge beds, in porphyry, near 
Tokay, Kereszlur, and Telkol)anya, in Hungary ; also at 
Scheninitz, Gla.-.'^iiutte and Kreflonitz, in the same coi'lntry. 
It is said to occur at (.’arbonera, at Cape de Gate in Spain, 
where it is associated wldi obsidian. It occurs, along with 
|)orphyry, near Sandy llrae in Ireland ; and in secondary 
trap rocks in the Island of Iceland *. 

Asia . — licautiiul varieties of this mineral occur near 
Ochotsk. 

America . — It occurs, along with porphyry, iaMexico. 

Observations. 

1. The distinct conations distinguish this species from 
all the other inenibeif of the PitchsUme family : it is fur- 
ther characterized l)y its colour-suite, kind of lustre, great 
frangibility, and low degree of hariliiess. 

2. Some niineraU)gists describe it as a variety of Obsi- 
dian ; others as a Zeolite, under the title Volcanic Zeolite ; 
but Werner, with more propriety? views it as a species di- 
stinct from either of these, and, from the resemblance of 
the most characterist'ic varieties to Pearl in colour, lustre, 
and form, names it Pearlstone. 

Nmth 


Mackenzie’s Travels in Iceland. 
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[Subkp, 9. Pumice^ — lut Kind, Glassy Pumtce, 


r'l 

Ninth Suhspedcs, 

Pumice. 

Bimstein, Werner, 

Pumov, Vlhu Hist Nat xxx. 21 — Porus igneus, Wall, t. ii, 
p. — I^imex vulcani, Rome de Lisle, t ii. p. 629- — Bim- 
.stein, IVifL p. — Pumice, A7/*w. vol. i. p. 415. — Bimstehi, 
Kvim. b. i. s. 350. — Pumice, Nap. p. 208. — Pierre-ponce. 
Lam. t ii. p. 473. — La Picrre-ponce, Brock, t i. p. 443.-— 
Lave vitreuse pumicee, Hatty, t. iv. p. 495. — Bimstein, Rcuss, 
1). ii. .s. 2()1. Id. Litd. b. i. s. 125. Id. Suck. Ir th. s. 374. Id. 
Bert. b. 20 1 Id. Mo/ia, b. i. s. 356. Id. llab. s. l6. — Lave vi- 
treiisc puniic( e, Lucas, p. 231. — Ponce, Bnmp^. t i. p. 332. — 
Bimstein, llaus. s. 88. — V'erre fibreux, Brard, p. 448. — ^Bim- 
stein, Leonhard, Tabol. s. 15. — Bimstein, Karst. Tabel. s. 3(5. — 
1*11 mice, Kid, Apj). p. .35. — Bimstein, Steffens, b. i. s. 379* 
Id. Hoff. b. ii. s. 213. Id. Lenz, b. i. s. 439- Id. Ilaus. Handb 
I). ii. s. 485. — Pumice, Aikin, p. 201. 

This Subspceich i'n now di>i(ledby Karsten and Werner 
into three kinds; these are, (ila.ssy Piunicc, Common Pu- 
mice, and Porphyrilic Pumice. 

First Kt)nl 

Glassv Pumice, 

Glasiger Bimstein, Wcrnc)\ Karsten., Ilcffnann, and 
Uaa.sfjKmn. 

Kjcicrnal Characters. 

Its colour is siuc>lve-giv\, of diflerent degrees of inten- 

Mty 
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^i*y; also a-sli-grcy, a'IhcIi sometimes iiicJines lo f;iv\ish- 
^\hite. 

It occurs \WK‘ular, and cajiillarv in iIk* \csitiilar cavi- 

tios. 

Intcnuilh iJio |)rinn|wil fracture i<; f^llstoninj^ and |K‘arl\, 
the cross fractun' Nhininjj, and ncarU MlriHiux 

'rhe pvmc\j'.al hweture is jmihiiH'uoiis fibrous ; the crosji 
fracture snail and ini|vrlcci coiichoidal, iiic/iniiii'- to u/i- 
even. 

The fragments are indeterminate angular, and lilunt- 
fdged. 

It is sometimes translucent, sometimes only translucent 
on the edges. 

It is intermediate between hard and semi-liard. 

It is ver\ brittle. 

It is rather easily frangible. 

It irels very naigh, sharp, and meagre. 

Spetihe gruviu O.dTH to l.ilK Ilojf minn, 

Gcog7io,siic and Gtographtv Sttaations. 

It occurs in beds, along wiih common pumice and obsi- 
dian, in\he Lipari islands, and in the islands of Sant orire 
and Milo, in tlie Grecian Arcliipelago. 

Ohscrvutions, 

It is (liMiiigiiidicd from Comvmi and PnrphfrHic Pa- 
mke^ b) its darker colours, ^ilrcous, sbiuing aud coneboi- 
dal cross fracture, greater tran^lucency, and greater hard- 
ness. 


Second 
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Second Kind. 

^Common Pumice. 

("ieinciner ninistcin, Wcmer, Kimstcn, Ilt^numn, 

H, v..smanii, 

KnVfi ) md Char at ti /*.s. 

Its colours fire c'llniost aluajs and principally ^rc\ 

ish and \cllouish v.hitc, wliuh soniethncs approacli to Yel- 
lowish asli-jrrej, and smoke-grey. 

It occurs MNicular, and llie vericles are much elongated. 
In the interior of* tlie \eMcles there are capillary fibres. 

Internally it is some tinier glistening, sometimes glim- 
Ilk ling, and the lusti\‘ is pearly. 

'I’ik' prin(i])al tracUire is more or less pi*rtect fibrous 
which is cuiNcd and iidKiliel; the cross fracture is iin- 
1 \ en. 

It breaks into blunt-edged iVagnients, sometimes into 
splinter' {raguieut>. 

It is onl\ translucent on the edges. 

It is seini-liard, hut in a high tlegive 

It '.s \er\ brittle. 

It is rather easil\ frangible. 

It feels meagre and rough. 

Speeific gravity, 0.91 1'? Brisson, 0.7-5f» and 0.770, 

linffmnnn, 

Chemkid Charade rs 

\\ a heat \ar\ing fnim * to 40’ of ^Xcdgwooib il i' 
so nniih aUe**i<b tlvt its hbrous fracluie is no longer dis 
tinguishalile : at (iO \ it meh > into i ‘;re>-ct>louivd slag. 

Conbtitncat 
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Comtihient Parts. 


Silica, 

77.50 

Aliiniina, 

17.50 

Natron and Potash, - - . 

3.00 

Iix>n, mixed with Manganese, 

- 


99.75 


Klaproth., Boit. 1). iii. s. 2()5. 

Gcoffnostir Sitaathn. 

It occurs in Ix^ds, along with glassy pimiice and obsi- 
dian. In the Island of Lipari, according to Spallanzani, 
there is a whole hill, named Canipo Bianco, in which the 
pumice is clistinctly stratified ; and in tin* same i>land, it 
also cK’Curs in globular distinct concretions. It occurs in 
beds between ^Vndernacli and (>)blentz ; and a remarkable 
bed of this Jiiineral is contained in alluvial land, near Neii- 
wied. 


Gco^rnph ic SitautUm . 

Europe . — It ocTurs in the Island of Iceland, along with 
obsidian * ; abounds in the Lipari Islands; is found in tlie 
Islands of Santorini and Milo, in tlie Grecian Archipe- 
lago ; and, as already mentioned, (x:curs on the banks of 
the Rhine. 

Africa . — Island of Teneriff. 

Asia. — Ternate, and the other Molucca Islands. 

America. — In Mexico. 


Usc.% 


Mackenzie's Travels in Iceland. 




I 

1. CEM.J SP. INDIVISIBLE UUAKTZ. 3SB 

iSuhsf, 9. Pumict^^^Zd Kindy Pwrph^tic PwiRtce. 

Uses, 

Common pumice is used for polishing glass, soft stones, 
and metals; alsivby parchment-makers, curriers, and hat- 
makers ; and hence it forms a considerable article of trade, 
and is exported fr^m the Lipari Islands in great quanti- 
ties to tlie different countrier* of Europe. It forms a. per- 
nicious ingredient in some teeth-powders : sailois in the 
Mediterranean use it for shaving ; and in the East it is 
an indispensable article in every batl), for the purpose of 
removing hairs from the body. On account of its poro- 
sity, it is used in TenerifF as a filtering-stone. In Italy it 
is gi'ound down, and used in place of sand in the making 
of mortar. 


Observations, 

It is distinguished from Glmsy Pumice by its lighter co- 
lours, the nature of its lustre, its more perfect fibrous frac- 
ture, its lower Iranslucency, and inferior hardness. 


Third Kind. 

Porpliyrytic Pumice. 

Por{)hyrartigcr Bimstein, Werner^ Kar.doiy and Hoffman n. 
External Characters. 

Its colours are greyish-white, and light ash-grey, and 
very seldom pale blackish-brown. 

It occurs massive, in mountain masses; and internally 
it is minutely porous. 

Internally it is glistening or glimmering, and the lustre 
is pearly 


The 
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The fracture is very inipcrfi'ct ciirvetl aiul parallel fibrous, 
which soinetiiues passes into ' com jiact, or into splintery and 
uneven. 

The fragments aic iiuletermiiiatc angular anti ratlier 
blunt-edged. 

It is feebly translucent on the edges. . 

It is semi-hard. 

It is very brittle. 

It is ratlier easily frangible; and 

Is liglit. 

Specific gravity 1.661, Hojfuuxnn, 

Geogtwstic and Geographic Situations, 

Porphyritic pumice contains crystals at lei spar, (jiunl/, 
and mica, thus forming a kind ot' |)or]>Iiyry, which h, 
contained in clay porphyry, and is generally associat- 
ed widi claystone, obsidian, pearlstone, and pitchstone- 
|)or[)hyry. It occurs in Hungary at Tokay, Keresz- 
tur, and Telkolianva ; also in tlic continuation of this tract 
at Scliemiiitz, Glashutte, and Kremnit/. It ap})ears also 
to be associated with porplivry on the northern acclivitv oi’ 
tlie Carpatliians, as at the Green l^ake, above Kasemark. 
It is said to occur also near liio Mayo, in the Province ot‘ 
yuito. 


Gkxls XIV.— BOHACITK 

Tuts Genus conUiins but one Species, viz. Ilexahedrai 
Boracite. 


1, Jlexalufdral 
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1. Hexahedral Boracite. 

Boracite, Wemer. 

Hexaedrischer Boracit, Mohs. 

Boracit, Wtd. s. hi. Kirw. vol. i. p. 172. Id. Esiner, b. ii. 

s. 1()()1. Id. Emm. b. i. s. 509. Id- Nap. p. 370. Id. Brock. 

t. i. p. 589. Id. Ilaui/j t. ii. p. 3,37. Id. Rf.uss, b. ii. 2. s. 372. 
Id. Lud. b. i. s. lO'O. Id. Sack. Ir th. s. 578. Id. Berl. s. 137. 
Id. Mohs, b. ii. s. 2.32. — Magncsie Iwratce, Lucas, p. 20.— 
Borazitj Leonhard, Tabel. s. 41. — Magiiesic boratee, Brong. 
t. i. p. 167. Id. Brard, p. 08. — Boracit, Kar.siea, Tabel. s. 48- 
Id. Ilaus. b. 120. Id. Kid, vol. i. p. 118. — Magnesie boratoe. 
lluihf^ Tabl. p. 1(). — Borazit, Lcnz, b. ii. s. 855. Id. Oken, b. i. 
a. 399. Id. Ilaus. b. iii. b. 821. Id. Hoff- b. iii, s. 138. Id. 
Alkin, p. 173 . 


Extarnal Characters. 

Its colours arc greyish and yellowish wliite, which pas- 
hes Into yellowish-grcY, ash-grey, smoke-grey, and pale 
greenish-grey. 

It has been hilliert<» tbund only regularly crystallized » 
and in the followiiitr fioures : 

o <r» 

1. Cube, either perfect or variously truncated on the 
edges and angles. 

'I'etraliedron, truncated on all the edges, and acuml 
nated on all the angles with three planes, whicli 
are set on the lateral ]danes, 

3. Rhoniboidal or garnet dodecahedron. 

T^ie crystals are singly Imbedded, generally small ami 
\erv small, and si'ldom middle-sized. 

The suHace is generally smooth, seldom rough, and 
hence it is sjdondcnt or sbiniiig externally. 


Intemallv 
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Internally it is shining and adamantine. 

Sometimes an imperfiKit fourfold cleavage is to be seen, 
parallel with the sides of an octahedron. — Mohs, 

The fracture is imperfect and small conchoidal, some- 
times passing into small-grained uneven. • 

The fragments are indieterminate angular and sharj)- 
edged. 

It is translucent, and rarely transparent. 

It is as hard as quartz. 

It is rather brittle. 

It is easily frangible. 

Specific gravity, 2.911, Karskn, — 2.8, 3.0, Mohs. 

Physical Characters. 

It is pyro-electric on all the angles, those that are dia- 
gonally opposite, being one jiositive, and the other nega- 
tive, This electricity is uncommonly easily excited, even 
more so than in tourmaline, or indeed in any other mine- 
ral witli which we are acquainted. 

Chein leal Cluiractcrs^ 

Fusible w ith ebullition into a yellow ish enamel. 

Constituent Parts. 


From Luneburg. 

From Segeberg. 

From Luneburg 

Lime, 

11.00 



Magnesia, 

13.50 

36.3 

166 

Alumina, 

1.00 



Silica, 

2.00 



Oxide of Iron, 

0.75 

- 


Boraeic Acid, 

G8.00 

63.7 

83.4 


96.25 

100 

100.0 

Westrumb. 

CM. 

Vauquelin. 


Vau(iucliii 
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Vaii(|iielin found *no lime in ihc transparent c* v.4a}s, 
but only mapfnesia : lienee he is of opinion, that lioraeite is 
a simple borate of magnesia. Nt*arly the same result was 
obtained by Pfaff, in his analysis of. the boraeite of the 
Segel)i*rg. 


Gcoffno,'tiic ami Gcoo'i'aphlc Situations. 

'rhis curious mineral has been hitherto found only in the 
Kalkberg, at Luneberg in Hanover, where it occurs in 
a ])artu*u!ar bed, along with imbedded quartz crystals; and 
in the same i’ormation, in the SegelKrg, near Kiel in Hol- 
stein. 


ObuTVdtions. 

1. This .sj)eci<‘s is well characterized by its crystalliza- 
tions, kind of lustre, and electrical properties. 

Lazius, who first alteiidod to this mineral, named it 
Cuhlc Quart: : \A"e.strunib found by cliemical analysis that 
it lontaiueil boracic acid, and named it Stdative Spar ; and 
\V t*rucr gave it its present denomination. 

13. Fluor-spar is sometimes cut into the form ol' bonicite 
crystals, and sold as such to the ignorant. 


VOT.. I. 


Ordj r lb 
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Order ^.-^SPAS. 

Genus I— PREHNITE. 

Frehn Spath, Moh. 

Ta^s Genus contuns one Species, viz. Prismatic Frebr 
nite. 

I. Prismatic Prehnitc. - 

Prismatischer Prelin Spath, Mo/m. 

Prehnite, IVerner. 

Prehnit, //'em. Bergm. Journ. for 1790, b. i. s. 110. Id. Wid- 
a. 357. Id. Emm. b. i. s. 192. — Prenite, Nap. p. 2S5.-— Preh- 
nite, Lam. t. ii. p. SI 1. Id, Brock, t i. p. 295. Id. Ilaiip, t. iii. 
p. 167< Id. Rems, b. ii. s. 423. Id. Lud. b. i. s. 37. Id. Suck. 
ir th. e. 414. Id. Bert. s. 1 82. Id. Mohs, b. i. s. 358. Id. Lucas, 
p. 69. Id. Brottg.t.i. p.S76. Id, Ilaus.s.yS. Id.Brard,p.l7l. 
Id. Lemhard, Tabel. s. 15. Id. Kar^ea, Tabel. s. 30. Id. Kidt 
vol. it«p. 250. Id. Hauy, Tabl. p. 50. Id. Steffens, b. i. s. 382. 
Id, tiqff. b. ii. s. 220. Id. Lenz, b. i. s. 444. Id. Oken, b. i- 
s. 356. Id. Haas. Handb. b. ii. s. 559- Id, Aikin, p. 216. 

Tras Species is divided into two Subspecies, viz. Folia- 
Pretmite, and Fibrous Prehnite. 


Firit 
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[Suhsp, 1 ; Fdiated Pnhnitf\ 

First Suhspedes. 

.Foliated Prehtiite. 

* ■ k 

BlMttiger Prelmit, Weiiier, 

Externid Characters. 

The principal colour is apple-green, from wlilcli it pa^ 
SfBS on the one side to leek-green, mountain-green, greenish- 
grey, and greenish-white, and on the other into gras$^green, 
yellowish-grey, and yellowish- white. 

It (xjcurs massive, and in distinct concretions, which are 
large, coarse, and fine angulo-granular, and also thick and 
wedge-shajied prismatic. It is sometimes crystallized. 

Its primitive form is an oblique four-sided prism of 103® 
and 77®, which is often so sliort as to form an oblique foui - 
sided table, as represented in Fig. 70. PL 4 The fol- 
lowing are some pf the secondary forms which tlie specie^; 
assumes : 

1. The oblique four-sided table is sometimes truncated 
either on all its tenninal etlges, or only on the acute 
edges. When the truncations on all the edges in- 
crease very much, there is formed v 

ft. An irregular eiglit-sided table, fFig. 71. %1. -f-.) 

When the truncations on the acute edges increase 
considerably, there is formed 
3. An irrcguliu' six-sided table, (Fig. 7S. PI. 4.) . 
Wlien these truncating planes increase in inagni- 
Y 2 tude. 


Prehnite rhomboidalci llaiiy. 
t PiThnite octogonale, Hatiy* 
f: Pivhnite hexajfoimle, Ifa-iy. 
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tude, and when the table at the same time becomes; 
thicker, and the obtuse edges are slightly trunca- 
ted, there is ibrmed 

4. A broad rectangular four-sided pi^ism, rather flatly 
bevelled on the extremities, in whicli the bevelling 
planes ai^ set on the smaller lateral planes, and the 
edge of the bevelment is slightly truncated. 

The crystals are small and very small, seldom middle- 

Med. 

They seldom occur single, being generally aggregated^ 
in such' a way as to be attached by their lateral ))]anes; 
sometimes in tabular and manipular groupes, sometimes in 
cravat and ruff like groupes. All these groupes occur 
again in druses. 

Extemallv the crystals are almost alwavs sliining. 

Internally it is shining, or glistening, and is pearly. 

The cleavage is iinpeifect, h ith folia in one direction pa- 
rallel to the base of the prism. 

The fracture is fine-grained uneven. 

The fragments are intermediate angular, and not \ery 
sharp-edged. 

It alternates from translucent, througli si^mi-transparent 
into transparent. 

Some varieties are as hard as felspisr, others as hard as. 
quartz. . 

It is rather easily frangible. 

Specific gravity, 2.609, 2.696, 2.924, 

2.8, 8.0, Mohs. 


«r 

Chemical Characters, 

It iSotumesces before the blowpipe, and melts into a pair, 
green or yellow, or grecnish-black frothy glass, but docs 
not gelatinate with acids. 

PhysUvl 
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. [Sttbsp, 1. Foliated Prehnitu 

Physical Cfiaracters. 

According to the observations of Jf- Dree, it be- 
<‘omcs electric bvlipating. 


Constituent Parts, 


Prehnite of the Cape. 

Prehnitc of Daiiphiny. 


Silica, - 4Ji83 

Silica, 

50.0 

Silica, * 48 

Alumina, 30.33 

Alumina, 

20.i 

Alumina, 24 

J.iine, - 18.33 

Ma^iesia, 

0.5 

Lime, - 23 

Oxide of Iron, 5.06 

Idme, 

233 

Oxide of Iron, 4 

Water, - 1.83 

Oxide of Iron, 

4.9 

— 


Watci, 

09 

99 

99.89 





100 

ravqvtlio* 

Klaproth, Rcobacht. 

flasscnftatz, 

Jour- 


iind Kndeck dcr 

nal de Physique, 


Naturf-Freunde 7U 

17M>. 



Seitifi; b.ii. s.2il. 





(ifoonostic Situation, 

Eutopc , — It was first found in France in the year 1782, 
l)y M. Schreiber, near to tti\oire in Oisans, in a steatitic 
rock, imbedded in massive hornblende. It is iwt dissemi- 
nated through the mass of die rock, but traverses it in tlie 
form of cot<*m])oraneous leins, tJiat contain, besides this 
mineral, also axinite, octahediite, chlorite, calcareous-spar, 
and other minerals. In the same country, at St Chris- 
tophe, it (xx;urs, along with axinite, in a)tem]X)raneous 
veins tliai traverse granite, \eins containing foliated 
prehnitc also occur in the iUps of Savoy ; in the Saualp^' 
in (\irinthia; and at Hatschinkes in the district of Ster- 
ling in the Tyrol. It is said to occur massive in amyg- 
daloid, along with calcareous-spar and chlorite, in the 
Reiser Alp in the Tyrol ; and along with foliated chlorite 

and 
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and adiilaria, in the valley of Fiisch in Salzburg. The 
yellowish-white variety is found in a slaty rock, with acicu- 
lar epidote, and delicate fibrous asbestus, in Mount Cre- 
litz, near St Sauvcur, in the valley of Bareges in the De- 
partment of the High Pyrenees * ; in the Alp Novarda in 
Piedmont, whc||^t is accompanied wijJi epidote; also at 
Fahlun and ArehSal in Scandinavia. 

Africa . — Beautiful apple-green massive varieties of this 
mineral are found in mountains in the country of the Na- 
maquas, in the interior of Southern Africa. These moun- 
tains are said to be granitic, and to contain, besides veins 
of prehnite, also much copper-ore. 

Arfterica . — It occurs in Greenland, accompanied with 
calcareous-spar, in minute cotemporancous veins in sien- 
ite. 


Observations. 

1. This mineral is characterised by its colour, crystalli- 
zation, the peculiar grouping of its crystals, cleavage, lus- 
tre, trans|3arency, hardness, and weight. 

2. It bears some resemblance to Stiibite and Mesotyj^)e, 
in lustre, fracture, and in the changes it experiences by ex- 
posure to the heat of the blowpijx? : but it is distinguished 
from them by its gieen colour, its cn^stallization, its gi’eat- 
er hardness, and weight, as also by its chemical charac- 
ters. 

3. It has been confounded with Prase, Chrysolite, Chry- 
soprase, Emerald, and Felspar. It was Werner who in 
the year 1783 first established ?t as a particular species, and 
named it after its discoverer Prehn^ at that time Governor 

of 

; - 

• This variety, from its lightness, was for some time considcied as a 
distlBCt species, under the name KoupkoliU, 
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[Suhsp, % Fibfws PreJinitu 

of the Cape of Good Hope. He first brought it from the 
Cape to Europe. 

4. The beautiful white-colpured vases* sometimes im* 
■% 

ported from IndU) and which are sai3 to be of Jade^ a sub* 
stance allied to felspar^ are, in Count de Bournon's opinion, 
af the nature of pjehnite. 


Sec(Mid Subspecies, 

Fibrous Prehnite. 

Fasriger Prelinit, We7meK 

External Chaj'oetei's. 

Its colours are siskin-green, oil-green, asparagiis-green, 
mountain-green, and greenish-white. 

It occTirs massive,* renifonm, in straight scopiform ami 
stellular fibrous, and radiated distinct concretions, which 
are collected intt) large and coarse angulo-granular concre- 
tions; also crystallized in acicular four-sided prisms. 

Internally it is glistening, and the lustre is pearly. 

It breaks into indeteriniiiatc angular and rather sharp- 
edged fragments; sometivnes into splintery and >vedge-sba- 
ped fragments. 

It is translucent. 

It is as hard as the foliated subspecies. 

It is easily frangible. 

Specific gravity, 3.889, — 2,S3$i Hcffina7in. 


Chemical Character. 

Before the blowpipe* it melts into a vesicular enamel.' 

Physical 
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Phjjincal Character, 
It becomes electric by heating. 


Constituent Parts, 


Silica, - - 

42.50 

Ali^taina, 

S8.50 

Lime, 

20.40 

Natron and Potash, 

0.76 

Oxide of Iron, 

3.00 

Water, 

2.00 


97.15 


Laugier^ Aiinales du Museum, t. xv. p. 205. 

Geognostic Situation, 

This subspecies appears to be confined to secondary 
mountains ; At least it has hitherto been found only in se- 
condary trap rocks, as basalt, amygdaloid, basaltic-greeji- 
stone, and common greenstone. It txrciirs, either in cotem- 
jxiraneous veins, or in amygdaloidul, and other shaped cavi- 
ties in these trap rocks. 

Geographic Situation. 

Kurope. — In Scotland, it oaturs in veins and cavities in 
trap-rocks near Beith in Ayrshire; Bishoptown in lieu- 
frewshire; also at Hortfield, near Paisley; near Frisky 
Hall, in Cockney Bum, Old Kilpatrick, and Loch Hum- 
phrey in Dunbartonshire ; in Salisbury Craig, the Castle 
Rock, and Arthur Seat near Edinlmrgh ; in Berwickshire ; 
and m the Islands of Mull and Raasay. 

It 'oecui’s in small veins, along with zeolite and native 
lopper, in amygdaloid, Rt Reichcnbach, in tlie department 

■ of 
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of Saar irt France ; also near Olierstein. At Fassa in the 
Tyrol, it occurl in amygdaloici. along with zeolite. 

America . — It is found in greenstone in Connecticut and 
Massachusets. 

» Observations. 

1. It is distinguished from Foliated Prehnltc^ bj' its 
greenish-yellow colours, external shape, low degree of 
lustre, and distinct concretions ; and we may add to these^ 
its gcognostic situation. 

2. It resembles Fibrous and Radiated Zeolites in its con- 
cretions, lustre, and easy fusibility ; but is distinguished 
from these minerals by its green colours, and its greatei* 
hardness and weight. 


Genus II. DATOLITE*. 
Dattel Spath, Mohs. 


Esmarkite, Hausmami. 

This genus contains one sjiecies, viz. Prismatic Dat<»F 
lite. 


1. Prismatic Datolitc, 

Prismatischer Datholit, Mohs. 


This species is divided into two subspecie^j|||^. (\)}mno£i 
Datolite, and Eotryouial Datolite. 

First 


* The name Datolite refers to the granular concretions which this spe- 
cies exhibits in thp massive varieties, and was given to it by its discoverer 
H. Ssinark. 
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First 'Sfdf species. 

Common Datolite. 

Datholit, Werner. ' 

C^haux Datholite, Brong. t. ii. p. 397. W. Hmui. s. 123. Id, 
Karst. Tabel. s. 17. — Chaux boratee siliceuse, Hauy, Tubl. 
p. 17. — Datolith, Lenz, b.ii. s. 859. fd. Hans. Hqndb. b. iii. 
8. 865. Id. Hoff. b. iii. s. 148. Id. Aikisy p. 173. 

J^xtcrnal Characters. 

Its colours are greyish-white, milk-white, greenish-whit^, 
greenish-grey, which latter inclines to celandine-green, and 
rarely to muddy honey-yellow. 

It occurs in massive |x>rtions, which are divided into 
large coarse and small granular distinct concretions ; and 
crystallized. 

The primitive foim is an oblique four-sided prism bl‘ 
109^’ 28\ and 70 3^. The principal secondary forms are 
the following : 

^1. Low oblique four-sided prism. 

a. Perfect, but this is rarely tlie case. 

b. The angles on the obtuse edges truncated. 

e. The angles on the acute edges slightly trun- 
cated. 

d. Truncated on all the angles. 

e. Bevelled on the acute lateral edges. 
ff. Truncated on the acute lateral edges. 

W)to those truncations on the edges, and on the 
of the obtuse lateral edges increase in 
magnitude, there is formed, 

2. "a rectangular four-sided prism, flatly acuminated 
on the extremities, with four planes which are set 
on the lateral planes. 
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. [SuJttp, 1. Cmmon DatolUe. 

The crystals are small and very small, seldom middle- 
sized, and are aggregiUedia druses. 

Externally it is sliiniijg. 

Internally it is^termediate betweeh shining and glisten- 
ing, and the lustre*is resincins. 

The cleavage ig parallel with the lateral planes of the 
prism, but very imperfect. 

The fracture is intermediate between fine-gi'ained uneven 
and imperfect conchoidal. 

The fragments are indeterminate angular, and not parti- 
cularly shaqvedged. 

It is translucent, and sometimes transparent. 

It is as hard as appatite, sometimes even harder, but ne- 
\ er so hard as felspar. 

It is very brittle. 

It is difficultly frangible. 

S|X3ciiic gravity, 2.^80, ATry^pro^A,— 2.916, UUinger , — 
2.878, Hausmamu 

Chemical Characters, 

When exposed to the dame of a candle, it becomes 
opacpie, and may then be easily rubbed down between the 
fingers. Before the blowpipe, it intumesces into a milk- 
white coloured mass, and then melts into a globule of a 
pale rose-colour. 

Constituent Parts. 


Silica, - 36.50 

Silica, 

37.65 

Silica, 

3T.0 

Lime, - 35.50 

Lime, 

34w00 

Lime, 

28.0 

Boracip Acid, 24.Q0 

Boracic Acid, 

*1.67 

Boracic Acid, 

31.0 

\Vnlor, - i.00 

Watdr, 

5.50 

Alumina, 

1.0 

Trace of Iron and 

Loss, 

‘ 1.17 

Iron, Miingam^, 

Manganese. 



and Nickel, 

L5 

- - - 


100.00 

Water, 

1.4 

100.00 



- 


A7n^rotA,JBcit. 

Vauquttm^ in Luoas*s 


100 


h. iv. s. 360. Tab. M^th. ii 71. EtmarL 


Geognostic 
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Geognostic ami Geographic SitnatUms* 

It is associated with large foliated gmnular calcareous- 
spar, more rarely with violet-blue fluor-spar, qpartz, and 
sometimes with applc-grcen prehnite, in* a bed vof magne- 
tic ironstone in gneiss, at the mine of Nodebroe, neair Aren- 
dal in Norwny. It is said also to occ^ir ip small veins in 
greenstone, in the Geisalp in Sontliofen ; and in the Syser- 
alp*. 

Obserx^aiions, 

1. Datolite is characterised'^ by colour, form, distinct 
concretions, resinous lustre, transluceiicy, and hardness. 

% It resembles prehnite, but is distinguished from it by 
resinous lustre, com|)act fracture, inferior hardness, and 
not becoming electric by heating. 

Second Subspecies, 

Botryoidal Datolite or Botryolite. 

Botryolith, Hausmann, 

This subspecies is dirided into two kinds, viz. Fibrous 
Botryolite, and Jiarthy Botryolite. 

First Kind, 

Fibrous Botryolite. 

Fasriger Botryolith, Hausmann. 

Fasriger Botryolith, Haus, s. 122. — Chaux boratee silice concre- 
tionnee-mamelon^, Hauif, Tabl. p. 17. — Fasriger Botryolit, 
Lenz, b. ii. s. 858.— -Botryolite, p. 174. 

External 


* Mr Heuland iofonns me, that specimens from the Sy^er Alp are vcfjr 
rare, and to be found only in old collections. 
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[iSTtf^ip.* 2, BQtryoUUi-~Ut Kindy Fibrwt Botryolite^ 

Eojternai Characters. 

Externally it is pearl-gwy, and yell(jwish-^y ; internal- 
ly greyishj milk, reddish white, which passes into pale 
rose-red. The colours afe in concentric stripes. 

It occurs renifonh, botryoidal, small globular ; in fibrous 
concretions which are scopiform and stellular ; these con- 
cretions are again collected into small angulo- granular con- 
cretions, which are traversed by very thin cur\'ed lamellar 
concretions. 

The surface is granulated or rough, and dull. 

Internally it is glimmering and pearly. 

The fracture is splintery. 

It is translucent on the edges. 

It is semihard, approacliing to soft. 

It is brittle. 

Specific gravity S.885, Klaproffi, 

. Cliemiml Characters. 

It intumesces and melts into a white glass before I 
blowpipe. 


Constituent Parts. 


Silica, 

36.00 

Lime, . - 

39.50 

Boracic Acid, 

13.50 

Oxide of Iron, 

1.00 

Water, 

• 

6.50 


9(i.50 


Klaproth^ Beit. b. v. s. 


fkoffimtk 
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Geo^nostic and Geographic SUuatiofVs. 

It occurs ill the Kjenlie niinei near Arendal in Norway, 
along with common quartz, schorl, calcareous>spar, and 
iron-pyrites, in a bed of magnetic ironstone, in gneiss. 

Observations, 

1. It is distinguished by its colours, botryoidal shape, 
concentric curved lamellar and delicate and stellular fi- 
brous concretions, its pearly lustre, and specific gravity. 

8. It was first described by Abildgaard of Copenhagen, 
under the name Semi-globiilAT Zeolite. Its chemical pro- 
perties were first noticed by Esmark, who, from the effects 
produced on it by the bloi^qiipe, conjectured that it contain- 
ed boracic acid. This conjecture was confirmed by the ex- 
periments of Gahn and llausmann, who discovered, that, 
like datolite, it contained boracic acid, lime, and silica ; and 
Hausmann, on account of its botryoidal sha]:K^, gave it tlv^^ 
name it now bears. 


Second Kind: 

Earthy Botryolite. 

Erdiger Botryoliili, Hausrmmu 
Erdiger Botiyolith, Haus, s. 121. Id. Lenz, b. ii. s. 8.5,9. 

Earterncd Clkaracters^ 

Its colour IS snow-white. 

It is small botryoidal. 

It is dull. 

The fracture is earthy. 

Geognostic and Geographic Situation. 

It occurs along with the fibrous subspecies. 


Gskus III. 
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Genus III.— ZEOLITE * . 

Schaum Spath, M6k9, 

This genus contains the following species, viz. 1. Dode- 
cahedral Zeolite, Hexahedral Zeolite, 3 Rhomboidal 
Zeolite, 4. Pyramidal Zeolite, 5. Di-prismatic Zeolite, 
6. Prismatic Zeolite, 7. Prismatoidal .^Zeolite, 8. Axifran- 
gible Zeolite f . * Wavellite. 

1. Dodecahedral Zeolite, or Leucite 

Dodecaedricher Schaum Spath, Molts. 

Leucit, Werner. 

Grenat d’un blanc cristallin^ et grenat dicoloTe> Rome tie Lisle. 
p. 330.— Grenat d'un blanc mat a 24 facettes^ Born, t. i. p. 436. 
— Lcuzit, Wid. s. 229- — Vesuvian or Wliite Garnet, Kirw. 
▼ol. i. p. 285. — Estner, b. ii. s. 188. Id. Emm. b. i. 
s. 348. Id. Lam. t. ii. p. 259. /d. Brock, t. i. p. 188. — 
phigene, Haiiy, t. ii. p. 559* — Leucit, Reuss, b. ii. th. i. s. 396. 
Id. Lud. b. i. s. 63. Id. Suck. Ir th. s. 202. Id. Bert, s. 175. 
Id. Mohs, b. i. s. 74. Id. Hah. s. 21.— Amphigene, Lucas, 
s. 47. Id, Brong, t i. p. 364. Id. Brard, p. 126. Id, Kid, 

vol. i. 


* Zeolite (Prismatic and Prisinatoidal Zeolite) was discovered by Cronstedc 
in the middle of the last century : he published an account of this curious mi- 
neral in the Menioirs of the Swedish Academy of Sciences for the 3 rear 1758. 
On account of its intumescing and^foatning before the blowpipe, he named it 
Zeolith, from the Greek word to foam. In the present arrangement, it 

is principally used as a generic name, 

Mohs names I he eighth specica Axenthedender, because its principal 
cleavage is perpendicular to the axis of the crystal ; and this term is here 
translated axifrungiblt, until a more appropriate one shall occur. . 

t Lcuckt, from Mvso^, white, and refers to its frequent white colour. 
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vol. i. p. 254 . Id. Hmiy, Tabl. p. SS. — ^I^eucit, Sleffhis, b. i. 

s. 80. Id. Hoff. b. i. s. 482. Id. Haus. Hanclb. b. ii. s. 588. 

Id. Aiktn, p. 

External Charactet's. 

Its colour is generally white, and most frequently yel- 
lowish-white ; sometimes also greyish-white, which passes 
into aA and smoke grey, and rarely reddishrwhite. 

It seldom occurs* massive, mid in granular concretions, 
most frequently in roundish imbedded grains, and crystal- 
lized in acute double eight-sided pyrunqi^, in which the 
lateral planes of the one are set on the lateral planes of 
the other, and tlie summits deepi y and flatly acuminated 
by four planes, which are set on the alternate lateral 
edges *. 

The crystals are all around crystallized ; generally small, 
and seldom middle-sized. 

The surface of the gi-aiiis is rough, and dull, or feebly 
glimmering ; that of the crystals is smooth, seldom slightly 
streaked, in the direction of the diagonal, and glistening. 
Internally the lustre is shining, approaching to glistening, 
and is vitreous, inclining to resinous. 

Sometimes an imperfect cleavage is to be observed. 

The fracture is imperfect and flat conchoidal. 

The fragments are indetcniiinate angular, and rather 
riharp-edged. 

It is translucent, semitransparent, and some varieties ajv 
proach to tTans})arcnt. 

It refracts single. 

It is harder than appatite, but not so hard os felspar. 

It is brittle. 

It 

* Amphigene URpetoidali Haiiy.— Boms de Lisle, c. a. p. 3SS. PI. 4. 

fig. 110. 
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It is easily frangible. 

Specific gi-avity, 52. 4(^3, -Br mow. — 2.464, — 2.455 

to 2.490, Kla]^rotK—2A^^ Kar&tcn. 

Chemical Characters. 

Before the blowpipe it is infusible without addition : with 
borax it forms a brownish transparent glass. According to 
Lanipadius, vnIumi exposed to a sln*am of oxygen gas, it 
melts easily into a wJiile tran.sparent gla.<s*. 

Constituent Parts 


Alean of different analyses. 


Silica, 

54. 

56 

Alumina, 

24 

20 

Potash, 

21 

20 

Lime, 


2 

Los',, 

1 

2 


KK) 

KK) 


Klopnilh 

iKpa’lln-. 

( tcogmnfic Situation, 



It ^>ecnrs principally in vccondan’ li:ip rcx'ks, and in lavas, 
ine appears to be almost e\cliisivel > a production of Italj 
1 1 I'. inilHHldeil in basalt ami wncke, and other siniilru* 
rocks., at All'ano, and Frascati, near Rome, and in great 
abnndamt' in the la\as around Najiles. At Monte Somin.i 

It (Kviirs included in a rex-k conr.xised of black ni’ca, fiJ- 

• * 

.-par, (iee-spar), garnet, vesu\ian, and calcareous s])ar. 
which is found in loose masses. 

VoL. 1. Z Geographic 


LumpaUius, Sanimi. piakt. Cheni. AbhamU. b, ii. s. 0?. 
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Geographic Situation, 

Its Italian localities are Foinpeij, Ponte Felice near 
Borghetto, Civita Costellana, Aqua Pendej^te, Sonima, 
Frascati, and Vesuvius. The supposed leiicites of the Py- 
renees, Transylvania, Norway, and Peru, do not belong to 
tills species. 

Observations, 

1. Distinctive Characters, — -a. Between leucite and gar^ 
net. The colours of garnet are red or brown; those of leu- 
cite white or grey : garnet has a considerable variety of cry- 
stallizations ; leucite but one fbmi, technically denominated 
the leucite ^figure : garnet scratches quartz, leucite only 
apatite. The specific gra\nty of garnet extends from 3.5 to 
4.2 ; but the specific gravity of leucite does not exceed 2.46. 
And, lastly? garnet is fusible before the blowpipe, leucite 
ii]|asible. — b. Between leucite and analcime. Analcime ias 
irf general an uneven fracture, or distinct cleavage ; leudtc 
yhas a conchoidal fracture, and rarely a cleavage : analcinfte 
^softer than leucite ; analcime occurs covering the walls of 
"im'usy cavities, leucite imbedded ; and, lastly, analcime is 
fusible before the blowqnpe, leucite is infusible. 

. 2. It was named by Bergman, While Garnet. Werner 

named it Leucite, from its white colour ; and it was he who 
first established it as a distinct sjxjcies. 

3. It sometimes weathers to a white earth, in tlie manner 
of felspar ; a change which is probably owing to the ab- 
straction of its alkali. 

4. Von Buch is of opinion tliat this mineral is an ignige- 
nous production ; whereas W emer, Mohs, &c. view it as an 
aquatic production. 

' 6. Karsten subdivided it into three subspecies, viz. Con- 
choidal, Uneven, and Earthy ; but these q{)pcar to be but 
varieties produced by the.acticm of volwinic fire. 

2. He\aliedr«^ 
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2. Hexuhcdral Zeolite, or Analcimc*. 

Ifexacdfischer Scliauni Spath, Mohs, 

Aiialcime, Ha'uy, 

Kubizit, Werner, 

Aiialcimc, Haiiy, t. iii. p. 180. Id. Mohs, b. i. s. 385. Id. hucaSj 
p. 71. Id. Brmg. t i. p. 380. Id. Ham. s. 94. Id. Brard, 
p. 175. Id. Leonhard, TabeL s. 17. Id. Karsten, Tabel. s. 30. 
Id. Hmiy, Tabl. p. 51. Id. Stearns, b. i. s. 401.— Kubizit, 
Hoff. b. ii. s. 251.— Analcim, Lenz, b. i. s. 457- — W'lirfeliger 
Cubicit, Oken, b. i. s. 349. — Blattricher Analzitn, Haus. 
Handb. b. ii. s. 587. — ^Analcinie, Aikin, p. 212. 

External Characters. 

Its colours are greyisli and yellowish white, but seldom 
milk and reddish while, which latter passes into fle^ 
red. 

It seldom occurs massive, and tliis variety is disposed || 
coarse and small ungulo-gianular concretions, which are ili| 
general very closely iiggregated ; generally cr}^stallized, in 
the following figures : 

1. Perfect cube, which is its primitive figure, fig. 78, 

PI- If- 

9. The cube flatly and deeply acuminL'ted on all the 
angles, with three planes, which are set on the la- 
teral planes, fig. 7}). Pi. 4. 1. When the acunii- 
Z 2 nnting 


• The mvciQ Analcimv is derived trnni tlie Grc*?k, and signifies a body 
witliout power, because this mineral is only feebly elwCtric by friction. 

•|* The primitive figure, accurduig to Haiiy, is the cube. 
i Aiialcime tripointc, Hally. 
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Hating planes became larger, and at length all the 
planes of the primitive figure disappear, there is 
formed 

3. An acute double eight-sided pyramid, deeply and 
somewhat flatly acuininated on both extremities, 
with fl[]^:|danes which are set on the alternate la- 
teral eflp, fig. 80. PI. 4. *. 

The crystals are small and very small, seldom middle- 
sized, and rarely large ; and they rest on one another, or 
mutually penetrate each other. 

The surface of the crystals is smooth, and splendent or 
shining. 

Internally it is intermediate between shining and glisten- 
ing, and the lustre is vitreous, inclining to pearly. 

The cleavage is threefold, but imperfect ; and the folia 
are parallel with the sides of tlie cube. 

The fracture is small or fine-grained uneven, or con- 

ciiiasd. 

The fragments are generally indeterminate angular, set 
i^m more or less cubical, owing to the imperfection of the 
^^Wavage. 

It is translucent or semitransparent, and the crystals axt 
transparent. 

It is harder than apatite, but softer than felspar. 

It is casily irangible. 

Specific gravity, S.244, 2.2, 2.0, Mohs, 

Chemkal Ctuirdcters. 

It melts with intumescence,* before the blowpipe, into a. 
trans|iarent glass. 

Physical 


Aatlcime trtqsezoidaJjp fiaiij. 
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Phj/sicdl Character. 

By friction, but not by heating, it bccomei^ electric. 


ConatHuent Parts. 


At^ciine of Montccchio-Mlj^gl^iib 

Silica, - - ' 68.0 

Alumina, 

18.0 

Lime, 

2.0 

Natron, 

10.0 

Water, 

8.5 


96.5 


YayqucVin^ Aiinal. du Mus. 
d^Hist. Nat. t. ix. p. 241. 

Geogmstk SUnaiion. 

It occurs in primitive and secondary rrx^ks, but mckt 
abundantly in seamdary than in primitive country. Thus, 
it sometimes appears along with magnetic ironstone in 
gneiss, where it is associated with garnet, augite, horn- 
blende, epidote, prehnite, and calcareous-spar: in metalli- 
ferous veins that traverse clay-slate, where it is accompa- 
nied with galena, ores of silver and zinc, and calcareous- 
sjiar and <|uartz; very frequently in amygdaloid, and alst> 
in basalt and clinkstone porphyry, in which it occurs either 
in cotemjioraneous veins, or in vesicular cavities. 

Geographic Situation. 

• 

It txjcurs in the secondary greenstone of Salisbuiy 
Craigs, and in the porphyritic nK*kof the C'alton Hill, near 
Kdinburgh : in the greenstone it is contained in drusy ca- 
vities, where it is associated witli calcareous-spar and prehn- 

ite; 
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ite ; in the porphyry, it is in cavities, and is associated 
MTth calcareous-spar. Near the village of Old Kilpatrick 
in Dunbartanshire, where it also occurs in secondary trap- 
rocks, it is accompanied with prehnite^ needle-zeolite, lau- 
monite, and cross-stone ; and prehnite and needle-zeolite 
occur along Y3|hiBlialcime at Bishoptown, In tlic parish of 
Erskine in R^ySp^hire, and near Beith in Ayrshire. The 
secondary trap of Perthshire, also of the islands of Mull, 
Staflfa, Canna, and Skye, contain crystals of this mineral. 
In general, it occurs in ijhis country more fretpicntly in the 
leucitic, tlian in any other form. 

It occurs not unfretiuently in the trap-rocks of Iceland, 
and in those of the Faroe Islands, and Disco in Green- 
land ; but it is a rare miheral in Norway, having hitherto 
been found only in metalliferous lieds near Arcndal ; and 
its localities in the North oi' Germany, are at Andreas- 
b^g in* the Hartz, where it occurs very rarely in mc- 
iiilDHe veins that traverse primitive clay-slatc, and in 
Bohemia, whefi it is an inmate of basalt and porphyry- 
slate. 

It occurs in secondary amygdaloid in the Seiser Alp in 
the Tyrol ; in a similar rock at Montecchio-Mag^ore, near 
Vicenza in Italy ; in the Banjpat of Teindlwar. 

This species was first discovered by Dolomieu, who found 
it in the amygdaloid rocks of Etna in Sicily ; and a mine- 
ral named by the late Dr Thompson of Naples SarcolitCy 
and considered by Haiiy as a variety of analcime, occurs in 
the rocks of Monte Sonmia, near Naples. 


tk Rhoml)oidal 
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3, Rhomboidal Zeolite, or Chabasite 

t 

RhombcK^rischcr Scliaum Spath, Mohs. 

Chabasie, Hauy. 

Schabasit, Werner. 

Lhabasic, Hmiy, t. iii. p. 17b* Id. Mohs, b. i. s. 380. Id. Lucah, 
p. 70. Id. Brong. t. i. p. 382. Id. Leonhard, Tabel. s. I6.— 
Chabasiii^ Karst. Tabel. s. 80 Id. Hans. s. ()5. — Chababie^ 
Brard, p. 174^* Id. Hauy, Tabl. p. 50. — Chubasin^ Steffens, 
b. i. s. 39f). — Schabasit, Hoff. b. ii. s. 257* — ^Chabasie Lenz, 
h. i. s. 4<()8. — Rhomboedrischer Cubicit, Oken, b. i. s. 349.—* 
Cha])asin, Hans. Haiidb. b. ii. s. 584«. — Chabasie, Aikin, 

p. 210. 

External Characters. 

Itb colour is gieyihb-wlute, approaching to ydlowi^ 
white. 

It sildom (Xiciirs massive; almost always crystallized. 
Its primitive figure is a rhomboid of 93 ’ 86', and 86® 24', 
represented in fig, 81, PI. 4. The following are tlie most 
(recpicnt sc>eondary forms : 

1 . Truncated on the ^dx obtuse lateral edges. 

2. Truncated on tlie six obtuse lateral edges, and on 

the six obtuse angles, fig, 82. PI. 4. f. 

3. In which each of the original planes of the rhomboid 

is divided into two, fig. 83. 1*1. 4. J. 

The crystals are small, middle-sized, and very small, and 
(3uj)erimposed and resting dh each otlier. 

The 

* The name Chabatie, is from fhaba^ion, a &tone drscribed by OiphciF 
in his poems, but unknown to us at present, 
f Chabasic iri-lhomboidal, llaiiy. 

$ Chabasic di*\iointt». Ilaiiv 
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The lateral planes of tlie crystals are streaked’ in a pecu- 
liar maimer : the streaks sh(x>t from the shorter diagonal, 
(the dividing edge of the jdanc), and run parallel with the 
two adjoining lateral edges of the rhoml\ The truncating 
planes are smooth. • 

Externally tlie crystals are splendent,.: intemaUy glisten- 
ing, and the lustre is vitreous. 

The cleavage is three-fold, in the direction of the planes 
of the rhoinlx)id. 

The fracture is imperfect conclioidal, and also small- 
grained uneven. 

The fragments ai*e indeterminate angular. 

It is translucent ; the crystals sometimes pass into semi- 
transparent. 

It is as hard as fluor-spai*, and sometimes even harder, 
but ne\?KjM) hard as a])atite. 

It is easuy frangible. 

Specific gravity, 2.717, Ilauy. — 2.0, 2.1, Mohs. 


Chemical Character. 

Before the blowpipe it melu cadily into a siKingy wlute 
enamel. 


ComtHneni Parts. 

Chabasite of the Faroe Islands. 

Silica, - - 43.33 

Alumina, - - 22.66 

Lime, - - 3.34 

Natron, with Potash, - 9.34 

Water, - - 21.00 

99.67 

VauqucUriy Annal. deMus. 
d'Hist. Nat. t. ix. p. 333, 

Gc(^ostlc 
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\ 

Ueoffnostic Situatimi. 

It occurs principally in secondary trap rocks ; most fre- 
quently in cavities of amygdidbid, >^here it is often as- 
sociated with agafje, calcareous-spar, zeolite, and green- 
earth. It ia^said also to occur in a clayey rock, which con- 
tains mica and garAet, and iii small veins m a rock compo- 
sed of hornblende and felspar : but we are ignorant of the 
class to w'hich these rocks belong. 

Geographic Situation. 

Europe . — The vesicular cavities of the trap-rocks of 
]\Iuil and Skye afford crystals of chabasite : it occurs in si- 
milar rocks in the north of Ireland ; and beautiful speci- 
mens are found in the amygdaloid of Iceland and of the Fa- 
roe Islands. The agate-balls imbedded in the amygdaloid 
of Oberstein on the Rhine, sometimes contain beautiful 
crystals of this mineral; and the clayey, and felspar and 
hornblende rocks already mentioned, wMch occur in the 
Seiser Alp in thfe Tyrol, alien’d fine crystals of chabasite. 
It is said to occur in the basalt of Saxony. 

Afnca . — It occurs in the trap-rocks of the Isle of Bour- 
bon. 

Avierlca.^ln secondary trap rocks in North Green- 
land. 


Observations. 

1 . The principal characters of this species are crJ^stalli- 
zation, streaking, kind of lustre, fracture, hardness, and 
\\cight. 

It was formerly united with analcime, to which it is so 
very nearly allied, that it required the sagacity of Hai'iy 
and Werner to establish the marks of difference between 

them. 
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them. It is distinguished from AruaMm^y its- crystalliza- 
tions, and streaking. ' , 

3. In form it is nearly allied hoi\\ to Calcareous-spar and 
Axinite; it is distuiguisli^ from Cakareou^-apar by its 
foim, fracture, and its remaining unaltered Jn acids ; and 
its inferior hardness at once distinguishes it frj^ Axinite, 


4. Pyramidal Zeolite, or Cross-Stone. 

Pyramidischer Schaum Spath, Mohs. 

Kreutstein, Werner. 

Harmotome, Haiiy. 

Hyacinth blanche cruciforme, Rcune de Lide, t. ii. p. gpp'-Staii- 
rolite, Kinv. voL i. p. 282. Id. Eslner, b. ii. s. 4*99. Id. Emm. 
b. i. s. 209* — Ercinite, Nap. p. 239.— Andreolithe, Lam. t. ii. 
h|i.r 285.---Harniotome, limy, t. hi. p. 1 91 . —Pierre cniciforme. 
Brock, t i. p. SI J . — Kreutzstein, Reuss, b. ii. s. 430. Id. Lud. 
b. i. 8 . 90 . Id. Suck, ir th. 8.418. Befl. s. 248. Id. Mohs, 
b. i. s. 382. Id. Hub. s. 24.~||BDri^^ Lucas, p. 73. — 
l^reut^stein, Leonhard, Tabel. s. ||^^jH[armot()n)e, Bron*r. t. i. 
p. 38.5. Id, lirard, p. 178 . hdJSBtms. s. ^5 , — Kreutzstchv 
Korst. Tabel. s. 30. — Staurolite, Kid, vol. i. p. 251. — Hfuiuo- 
tome, Hauy, Tabl. p. .51. — Krleutzstein, Stevens, b. i. s. 405. 
Id. Hoff. b. i. 8 . 261 . Id, Ixnz, b. i. s. 471. Id. Okcn, b. i. 
s. .348. — Harmotom, Haus. Handb. b. ii. s. 557. — Hiumotonu^ 
Aikin, p. 208. 


Exkrnal Characters, 

Its most frequent colour is greyish- white, seldom yellow- 
ish and reddish white : the greyish-white passes into einoke- 
grey ; and the yellowisli-white into cream^yellow, brick-rod, 
and flesh-red. 


It 
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It occurs very rarely ma^ve; most frequently ciystallU 
'/ed. 

Its primitive form is a double four-sided pyramid of 
121 ® 58', and 86^^36' The following are tlie principal se- 
condary fornss which have been observed : 

1. Bri^^ seldom equilateral, rectangular four-sided 

prism, rattier acutely acuminate on the extremi< 
ties 'with four planes, which are set on the lateral 
edges, fig. 84. PI. 4. *. 

2. Tlie preceding figure, in which the edges formed 

by the meeting of the acuminating planes that rest 
on the broader lateral jilanes are truncated, fig. 85. 
PI. 4. f. When these acuminating planes be- 
come so large that the original acuminating planes 
almost disap}K‘ar, then the prism appears bevelled 
on the terminal planes. Very rarely No. 1. be- 
comes very low, when a figure resembling the 
rhomboidai dodecahedron is formed. 

3. Twin-crystal, which is formed fey two erj’^stab of 

No. 1. intersecting each other, in such a manner 
that a edminon axis and acuniination is foimed« 
and the brddder lateral planes make four re-enter- 
ing right angles, fig. 86. PI. 4. J. 

The crystals are small, middle-sized, and very small, and 
are singly superimposed. 

Tlie surface ol* tlie smaller lateral planes is double plu- 
nioscly streaked, the broader lateral planes transversely 
streaked, and the acuminating planes streaked parallel with 
the smaller lateral planes. 

Internally 


* Harmotomc dodecaedre, Haiiy. 
I Harmotome pariic1» Haiiy. 
Harmotonfe cruciforme, liaiiy. 
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l|ternally it is glistening, and the lustre is intermediate 
between vitreous and pearlf . 

It has a cleijvage, iu which the folia arc in tlirec direc- 
tions, tw^o of them oblique, "and one paWllel ith the axis. 

The fracture is small and perl*eet imnclioid||^^.pjussing in- 
to uneven. 

It breaks into indetenninate angular and pretty sharji- 
edged fragments. 

It is translucent, sometimes passing into semitranspa- 
rent. 

It is harder than fluor-spar, but softer than apatite. 

It is easily frangible. 

Specific gravity, 2.333, Hauy,—9.S^ 2.4. Mohs. 

Chemical Characters. 

Before the blowpipe it exhibits a greenish-yellow phos- 
phorescence, and then melts with intumescence into a co- 
lourless glass. 


' 

Co)fistiiiuent Parts, 


Silica, 

47.5 

^ " 44&'47 

49 

Alumina, 

19.5 

80 to 12 

16 

Barytes, 

16.0 

25 to 20 

18 

Water, 

Iron, 

13.5 

10 to 16 

4 

15 


96.5 

100 99 

98 


Tassaert. 

Wcutrumb. 

Klap. Beit, 
b, ii. s. 83. 


Geognostic and Geographic Sitmtimis. 

It has been hitherto found only in mineral veins and in 
agate balLsI. At Andreasberg in die Hartz, it occurs in 

veins 
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veins tliat ’ traverse clay-slate and grey wackc rocks, along 
with quartz, calcareous-spar, galena, or lead-glance, copper- 
pyrites, iron-pyrites, and grey copper-ore; and of all the 
materials of the vems, it is the uppermost. The mining 
district of S^^ii^berg in Norway^ which is situated in pri- 
mitive strata'bf mi^slate and hornblende-slate, is traver- 
sed by numerous metalliferous veins, containing native sil- 
ver, ores of silver, Icrul, zinc, arsenic, and iron, and vein- 
stones of etJcfireous-spar, heavy-spar, common quartz, and 
rock-crystal, and sometimes of adiilaria, zeolite, axinite, 
chlorite, moiintain-cork, fluor-spar, schorl, brown-spar, and 
Strontian in Argyleshire is the only other 
place where it has been observed in veins ; and there it (xr- 
ciirs in galcnia veins that traverse gneiss. At Oberstein it 
occurs in single crystals, along with chabasitc, in agate 
balls, in trap rocks, and in a similar situation near the vil- 
lage of Old Kilpatrick in this country 


5 , Di-prismatic Zeolite, or Laumonite f . 

Di-prismatischer Schaum Spath, MoJis, 

Lomonit, Werner. 

Zeolithe efflorescente. Hath/, t. iv. p. p. 410.— Lomonit, Ilatte^ 
s. P5. Id. Karsten, Tabel. s. 32.— Laumonite, Haut/, Tabl. 
p. 49 . Id. Lucas, t. ii. p. 188. Id. Steffens, b. i. a. 409* Id. 

doff 


• Dr Thomas Brown of Glasgow. 

t This mineri|| id named Laummitt, in compliment to Gillet Laumont < 
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f4^ 

b. ii. s. 267. Id. b. 1 s. 470. — Spathiger Laumo- 
nite, Oken, b. i. s. 39S. — ^Laumonit^ Ilaus. b. ii. s. Id. 
Atkin, p. 210. 


External Characters. 

Its colours are ycUowish-whitCj snow-white, and greyish- 
white. 

It occurs in massive forms, which are arranged in large 
and coarse granular distinct concretions : also crjstallized. 

The primitive figure is a double prism, the one \ertical, 
and the other horizontal. The obtuse angle of the \erti- 
cal prism is 98^, of the horizontal prism 121^ 34'. It may 
be described as an oblique four-sitled prism, be\ellt*d on 
the extremities; the bevelling planes set on the obtuser 
lateral edges. This prism has its lateral edges sometimes 
rounded off, so that the crystals become reed -like. 

The crystals are small, su})erimposed, and form druses. 

Internally it is sometimes shining, sometimes glistening., 
and the lustre is pearly. 

The cleavage is double ; and the folia ai e delicately lon- 
gitudinally streaked. 

The fragments are indeterminately angular and blunt- 
edged. 

When in a fresh state it isf transparent, but on exposurc 
to the atmosphere, it veiy soon becomes opaejue. 

When fresh, it is rather harder than fluor-spar ; but on 
exposure to the atmosphere, it soon becomes so soft as to 
yield to the mere pressure of the finger. 

It is uncommonly easily frangible. 

Speriiic gravity, 2.284, 2.4, Mohs. 


Chemical 
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’ Chemical Characters* 

It forms a jelly wkli acids. According to* Vogel, it disi* 
solves with effer\^ef.OTnce in cold muriatic and nitric acids^ 
and the sol^on immediately forms a transparent jelly : it 
dissolves in sulphuiyc acid slightly heated, and fonns mth 
it a white-coloured opaque jelly. Before the blowpipe it 
intumesces, and is changed into a pearly shining compact 
mass. 


Constituent Parts, 


Silica, 

49.0 

Alumina, 

22.0 

Lime, 

9.0 

Water, 

17.5 

Carbonic Acid, 

2.6 


100 


Geognostk ami Geographic Situatims. 

Europe ,— mineral was first found, in the year 1785, 
in the lead-mines of Huelgoet in Brittanny, by M, Gillet 
Lauinonl, a distinguished French mineralogist. Since that 
period, it has been discovered in other jxirts of the world. 
It is I'ound in secondary trap, along with analciine, needle- 
zeolite, and cross-stone, near the village of Old Kilpatrick 
in Dunbartonshire, and in Renfrewshire; in a idmilar rock in 
the counties of Fife and Perth; and in the island of Sky. 
At Portrush in Ireland, it an inmate of trap-rocks, along 
with crystals of foliated zeolite and analcime ; and in amyg- 
daloid in the Faroe Islands. It has Iteen brought from 
Diipa})iatra, near Zalalhna in Transylvania ; and it is con- 
tained in the amygdaloid of the Vicentine ; it likewise ac- 
companies the Leautiful apatite of St Gothard. 

Asia. 
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Aj»ia . — It is said to occur in China, along with prehnitc. 

America , — In greenstone near Newhaven in Connecti- 
cut. 

Observations. 

1. This mineral disintegrates so readily oh expbsurc to 
tlie atmosphere, that iiF we wish to preserve our specimens 
unaltered, they must be kept in well-closed glass vessels, or 
their surface must be covered with gum or varnisfi- ; and it 
is said that they will not disintegrate if immersed in distilled 
water. 

3. The most complete and satisfactory account of tliis 
mineral hitherto published, is that of Count de Bournon, in 
the fii*st volume of the Memoirs of the Geological Society. 

6. Prismatic Zeolite or Mesotype 

Prismatischer Schaum Spath, Mohs. 

Mesotype, Ha^. 

This species is divided into three subsjiecies, viz. Fi- 
brous Zeolite, Natrolilc, and Mealy Zeolite. 

F\rst Subepecics. 

Fibrous Zeolite. 

' Fasriger Zeolit, Werner. 

This subspecies is divided iftto two kinds, viz. Acicidar 
er Needle Zeolite, and Common Fibrous Zeolite. 

First 

• Mt90tjfp€f from the Greek words /tcio-sj and rwoi, because its primi- 
tive figure is intermediate between those of two other species of this genus « 
viz. Aoaldme and Stilbite. 
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!• Fibrous Zeolite,-~^laf Ki*(l, /fi^0^ or Needle Zcolink 

First Kind. 

Acicu^f or Needle Zeolite, 

Nadelzeolith, Werner. 

M« 8 ot 3 rpe, Itauy, t: iii. p. 151.— Prismatischer Zeolith^ Karst 
Tabel. s. 30. — Prismatischer Mesotyp, SteffhiSf b. i. s. 388. — 
Nadelzeolith^ b. ii. 235. — Prismatisher Zeolith, Leiiz, 

b. i. s. 455.— Sauliger Mesotyp, 0/rcw, b. i. s. 352. — Mesotype, 
formes determinables, Ilaii^, Tabl. p. 48. — Gla&artiger Zeo- 
lith. Ham. b. ii. s. 564. — ^Nadelstein, Aikiny p. 212. 

External Characters. 

Its CjJours are greyish or yellowish white, and frequent- 
ly reddish- white. 

It occurs massive, and in distinct concretions ; these are 
jirismatic and gi'unular^ the })risniatic are thin, sonietimes 
passing into fibrous, straight, and scopifonn ; the granular 
include the prismatic, and are large and coarse.^ It also oc- 
curs crystallized. The primitive figure is a prism of 91® 
25', and the following are the scxiondary figures : 

1. Adcular rectangular four-sided prism, veiy flatly 

acuminated with four planes, which are set on the 
lateral planes, fig. 73. PI. 4. 

2. Sometimes two of the acuminating planes disappear, 

when there is formed an acute bevelment, which is 
set on somewhat obliquely. 

8. The prism is sometimes truncated on the edges, as 
in fig. 74. PI. 4. f. 

VoL‘. I. " A a The 

^ ' 

♦ Mesotyiie pyramidee, Haiiy. 

Mesotype dioctaedre of HaUy. 
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, The crystals See sometimes scopiformly aggregated, 
sometimes promiscuously aggr^ated. 

I The lateral planes of tlie crystals are lon^tudinally 
streaked, but t'he acuminating planes smooth. 

Externally the crystals ate shining," passing into splen 
dent. 

Internally it is glistening^ and the luSstre is vitieous, in> 

■ dining to pearly. 

The cleavage is twofold, in the direction dT the lateral 
planes of the prism. 

The fracture is small and tine<grained uneven. 

It breaks into splintery and wedge-shaped fragments. 

It is translucent; the crystals are semitransparent and 
trans|)arent ; and it refracts double. 

It is as hard as apatite, but not so hard as felspar, 
Mohs . — Scratches calcareous-spar, but not fluor-spar, Ham. 

It is brittle: 

Specific gravity, 2.179, 2.198, 2.270, Hqffinann.—^,0^ 
2.3, Mohs. 

Chemical Characters. 

It intumesces before the blowpipe, and forms a jelly with- 
adds. 

Physical Characters. 

It becomes electric by heating, and retains this property 
S(Hne time after it has cooled. The free extremity of the 
crystal, with the acumination, .shews positive, and the at. 
end negative electricity.<.-jErai^. 


Constituent 
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[Sulfsp, 1. Fibrovs ZcoZAe,— liri Kind^ J^^dar or Needle Zeditc. 


Comtifuent'Parfs. 


silica, - 50.24) 

50 

Alumina, - 29.30 

20 

- 9.4)6 

8 

Water, - 10.00 

22 

■■ 

■ 

> 99.00 

100 

Vauquelin^ Jour, des 

Pelletier^ Mem. <le 

Mines, N. 44. p. 576. 

Chimie, Paris, 
1798,ti.p.41. 


Geognostic and Geographic Situations, 

Europe,-^It occurs in s^ndary trap rocks, as in basidt, 
gi’censtone, and amygdaloid. In this country it occurs 
near the village of Old. Kilpatrick, Dunbartc^shire, also in 
Ayrshire and Perthshii’e, and always in trap-rocks. It 
is found in secondary trap-rocks in the island of Iceland, 
and in the Faroe Islands ; also in the n)cks pf tlie Piiy de 
Marman in Auvergne ; and in tlie Tyrol. 

America, — ^It occurs in secondary trap-rocks in tlie 
Island of Disco, in West Greenland, and in greenstone 
rocks in the United States. 

Observations. 

1. It is distinguished from Radiated Zeolite by its cry- 
stallization, vitreous lustre, prismatic distinct concretions, 
greater transparency, hardness, and brittleness : it is distin- 
guished fnm Common Fibrous ZeolUe by its more frequent 
and distinct crystallizations, its higher and more viti'eous 
lustre, its pismatic dii^ct concretions, greater transparen- 
cy, hardness^ and brittleness. 

Aag 


Second 
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Second Kind. 

Common Fibrous 

Gemeiner Faser Zeolith, Werner.:^^ 

« 

Fasersseolith, Karsten, Tabel. s. 30. — Fasriger Mesotyp. Stiffens,^ 
b. i. s. .387. — Gemeiner Faserzeolith, Hoff. b. ii. s. 23.3. — 
Fasriger Zeolith, Lenz, b. i. s. 454. — Fasriger Mesotyp^ 0km, 
b. i. s. 35fi.— Fasriger Zeolite b. ii. s. 567. 


External Charaxtcys. 


Its colours are generally snow-white, greyish-white, or 
yellowish-white, seldom reddish-^hite : from reddish-white 
it passes into flesh-red, and into a colour intermediate be- 
tween flesh-red and brick-red; and from yellowish-white 
into a colour intermediate l)etween yellowish-grey and 


ochre-j|€llow, and into pale yeUowish-brown. 

It (Occurs iQiassive, in blunt-angular picKJes, in balls, and 
small renifonn, and these forms are composed of distinct 
concretions, which are fibrous and granular. The fibrous 
concretions are thin, straight, scopiform, and stellular ; the 
granular, which include the fibrous, are large and coarso 
longish or angulo-granular, and arc very much grown toge- 
ther. 

It also occurs in capillary crystals. 

The external surface of the reniforra varieties is rough 
and dull. 


Internally it is strongly glimmering, passing into glistcMi- 
ing, and the lustre is pearly. 

It breaks into splintery or wedgiS^haped fra^ents. 

It is faintly translucent. 

Its hardness is the same as needle zeolite. 

It 
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[Subtp. 1. F^mu Ztolite,—id Kind, Carman Fiham Zcoti'e. 

It is rather brittle. 

It is easily frangible. 

Specific gravityyJ.lSS to 2.197, Hoffmann, 

Its geognostic. and geographic situations are the same 
with needle zeolite. 

Chemical Characters, 

It intumesces before the blowpipe, and forms a jelly with 
acids. 


ConstitiUnt Parts, 


Silica, 

49. 

54.46 

Alumina, 

V 27. 

19.70 

Lime, 


1.61 

Soda, 

17. 

15.09 

Water, 

9.5 

9.83 


102.5 

.100.60s 

Smithscyn^ Phil. Trans. 

Gehlcti in Schweigger’s 

1811, p. 

171. 

Journal, viii. 855. 


Ohservations, 

1. It is distinguished from the other kind by its inferior 
lustre, fibrous concretions, low degi’ee of translucency ; and 
to these we may add its almost total want of regular crystal- 
lizations. 

2. It is distinguished from Calc^nnter, with which it hits 

been confounded, by its distinct concretions, inferior weight, 
jxad its not effervescing with acids. ^ ^ 


Second 
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571 



Second Stibsjjccies. 

Natrolite. 

Natrolith, Werner. 

Natrolith, Keicss, b. iv. s. 153. Id. Mohs, b.*i. a. 3C4. Id. Brong. 
t. i. p. 370. Id. Brard, p. 415. Id. Hams. s. 95. Id. Lem-* 
hard, Tabel. s. 1 5. Id. Karst. Tabcl. s. 36. Id. Ilaihj, Tabl. 
p. 54. Id. Steffens, b. i. s. 412. Id. II()ff. b. ii. s. 273. Id. Lenz, 
b. ii. s. 91*5. Id. Oken, b. i. s. 356. Id. Haas. b. ii. s. 570. Id* 
Aikin, p. 212. 


External Characters. 

Its colour is Intermediate between cream-yellow and 
ochre-yellow, sometimes approaching to pale yellowish- 
brown, or yellowish- wliite. The Colours are generally ar- 
ranged in narrow striped delineations, whkfli are parallel 
with thf renitbnn external shape. 

It occurs m^sive, in plates, and reniform ; also in di- 
stinct concretions, which are fibrous, granular, and lamel- 
lar ; the fibrous are straight, and scopifonn or stellular ; 
these are collected into large and coarse granular, and Ijoth 
are intersected by curved lamellar concretions. 

The surface of the concretions is streaked. 

It is seldom regularly crystallized, and the crystals ai‘e 
only acicular and capillary. 

Internally it is glistening, passing into glimmering, and 
the lustre is pearly. 

The fracture is not visible. 

It breaks in indeterminate angular, and wedge-shaped 
pieces. 

' It is translucent on the edges. 

It has the same degree of hardness as needlp zeolL^e. 
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{Suhj}^ 2* ya^rnlftr. 

It is easily fran^il)le. 

Specific gravity S.S00, Klaproth 

^Chemical Characters. 

Before the blo\ig)ipe it l)ecoines first black, then red, hi* 
tunicsces, and melts into a white compact glass. 


Constituent Parts. 


SilicOi 

48.00 

Alumina, 

24.£5 

Natron, 

16.50 

Oxide of Iron, 

1.75 

Water, 

900 


99.50 

Klaproth^ Beit. b. v. s. 44. 

Gcof^nostic and Geographic Situations. 

It occurs in small cotcm}X)rane()us veins in clinkstone 
porphyry, in the hills of Hoheutwiel, Stauffen, Hohenkra- 
hen, and Magdeberg in Wurteml)crg ; and at Aussig in 
Boliemia. In Soitland, in the ti*ap-tufl* hill named the 
Bin, behind Burntisland, and in the trap-rocks of the 
islands of Mull and Canna. 

OhserxHitimts. 

1. The colour, and in particular the circular colour-deli- 
u'^ation, the reniform external shape, and the distinct con- 
cretions, arc the principal characters of this siibs[x?cies. It 
is distinguished from Fibrous Zeolite., with which it has 
been confounded, by its colour, and distinct concretions. 

% It 
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2. It wa54 first analyswl by lCliiprotlv» who gave it its 
^anie on account of the great (juuntity of Natron or mine- 
ral alkali which it contains. 


Third Suhspecicff. 

Mealy Zeolite. 

Mcblzeolith, Werner. 

Id. Wid. p. 36l. — Zeolite, Kirw. vol. i. p. 278.— Melil Zeolitli, 
Estner, b. ii. s. 481. Id. Emm. b. i. s. 1£)9‘— Zeolite conipatta 
terrea. Nap. p. 2;>5. — La Zeolite farineuse, Brock, t. i. p. 298- 
Mehl Zeolith, Beuss, b. ii. s. 405. Id. Mohs, b. i. s. 370.— 
Erdiger Zeolith, Ilaus. s. 06 . Id. Leonhard, Tabel. s. 16\— 
Mehl Zeolite, Karaten, Tabel. s. 30.— Mesotype altcTee aspect 
terreux, Hauy, Tabl. p. 48. — Mehliger Me8ot}T)e, Steffens, 
b. i. 8. 391 .— Mehl Zeolith, Hoff. b. Ii. s. 232. Id. Lcnz, b. i. 
s. 4.51. — Mehlrigcr Mesotype, Oken, b. i. s. 352.— Mehliger 
Zeolith, Haus. b. ii. s. 568— Pulverulent Me^ty|>e, Aikin, 

p.212. 


Extemcd Characters. 

Its colours are yellowish-white, greyish-wliite, and red- 
dish-white ; the latter sometimes passes to pale flcslured, 
and even approaches to brick-red. 

It oamrs massive, reniform, coralloidal, and sometimes it 
forms a crust over the other subspecies of zeolite. 

It is sometimes dispo.sed in delicate fibrous concretions. 

Internally it is dull, or very feebly glimmering. 

The fracture is coarse earthy. 

The fragments are indeterminate angular^ and blunt- 
edged. 

It is opaque. 


\The 
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[Svhap. 3. Mealp ZcoHic. 

Tlic mass is very soft^ but the individual parts as hard 
as fibrous zeolite. 

It is rather sectile^ 

It is uncommonly easily frangible. 

It docs not adhere to the tongue. 

It feels rough and meagre; and when we draw our fin* 
ger across it, it emits a grating sound. 

It is sometimes so light as nearly to s\vim in water. 

Chemical Characters. 

It iiitumesces Ixjforc the blowpipe, and forms a jelly with 
acids. 


Constituent Parts. 


Silica, 

60.0 

Alumina, 

15.6 

Lime, - - 

8.0 

Oxide of Iron, 

1.8 

Loss, by exposure to heat, 

11.6 


97 


Hisinger^s Afliandlingar i Fysik, &c. th. 3. 
Geognostic Situation. 

It occurs in «niilar rep)sitories with the other sub- 
species. 


Geographic Situation. 

It is found near Tantallon Castle in East Lothian, in 
the islands of Sky, Mull, and Canna, also in the Faroe 
islands, Iceland, and Sweden. 


7. Prismatoidal 
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7. Prismatpidal Zeolite or Stilbite *. 

Prismatokleschor ScIiaumspa'Mi, MoIm, 

Stilbir^, Haiiif. 

• > 

* f 

Thu Species is divided into two Subspecies, viz. Fo‘i.t- 
ted Zeobte, and Radiated Zeolite. 

First Subspecies, 

Foliated Zeolite. 

Blatter-Zeolith, We^er, 

Oemeiner Zeolitb, Wid. p. 363. — Zeolitb, Kinv. vol. i. p. 278.— 
Blattriger Zeolith^ Emm , b. i. s. 204'.— Zeolite commune^ 
Nap, p. 228.— Zeolite nacree, Larn, f, ii- p. 305. — Zeolite la- 
mel lease, Brock, t, i. p. 302. — Stilbite, t. iii. p. Kil.— 

Blattriger Zeolith, Mohs, b. i. s. 374. — Stilbite, Brotig, t. i. 
p. 375. — Stilbit, Haus, s. 96.— -Blattriger Zeolitb, Leonhard^ 
Tabel. s. I6.— Stilbit, Karslen, Tabel. s. 30. — Stilbit, SteffenSj 
b. i. s. 393. — Blatterzeolith, Hoff, b. ii. s. 240. — Stilbit, I^enz, 
b. i. s. 465. Id, Oken, b. i. 353.— Blattrichtt Stilbitc, Haus, 
b. ii. s. 573. — Stilbite, Ai/ein^ p. 209. 

External Characters, 

Its colours are yellowish and greyish white, seldom milk^ 
fmow, and reddish white ; from reddish-white it passes into 
flesh-red and brick-red, even into blood-red. It occurs also 
yellowish-grey and pinchbeck-brown. 

It wcurs massive, disseminated, globular, in amygda- 
loidal-shaped pieces ; also in distinct concretions, which are 
large, coarse, and small angulo-granular ; seldom thin and 

vcurved 

* SHlbiUt from the Greek word on aecouni of its shining il 
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[S'u&i|k 1. Foliaitd Zeolite* 

curved lamellar which are again collected into granular. 
It is frequently crystallized. The primitive figure is a 
prism of 99*^ of Avliich the following secondary forms 

occur : 

1. Low, oblique, sometimes rather broad, four-sided 
prism. 

а. Truncated on the acute lateral edges. 

б. Also truncated on the angleKS of the obtuse late- 
ral edges f. Fig. 76. PI. 4. 

r. Truncated on all the angles Fig. 77. PI. 4. 
IVhen the truncating planes of the acuter late- 
ral edges increase, there is formed a 
?l. Ixnv equiangular six-sided prism, which ii 
a. Periect. 

L Slightly truncated on all the angles. 

3, S(»metimes all the edges of the four-sided prism are. 

truncated, £uid then an 

4. Eight-sided prism is formed. 

3'he crystals are middle-sized) small, and very small. 
Tile lateral planes of tlic prisms are transversely streak- 
ed, the terminal planes are sniooth. 

The planes are swimetimes shining, sometimes splendent^* 
and the lustre is vitreous. 

^ Internally it alternates from shining to splendent, and 
"the lustre is pearly : the pinchbeck-browm has a semi-me- 
tallic lustre. 

The cleavage is single, perfect, and slightly curved; in the 
four-sided prism is parallel \vith the terminal j^anes, and is 
parallel with corresponding planes in the other crystalliza- 
tions. 

The 

* The^lamellaf vaiieUes resemble straight lamellar heavy-spar* 

*5^111)116 ananiorphique, Haliy. 

:t/stilbite octoduodccimale, HaUy* 
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The fracture is conchoidal. 

The fragments are indctemiinate angular and blunU 
edged, and sometimes tabular. 

The massive varieties are strongl^ translucent : some 
varieties, particularly the pinchbeck-brown, are only trans- 
lucent on the edges ; but the crystals • are generally semi- 
transparent and transparent. It refracts single. 

It is as liard as calcareous-spar, but seldom as hard as 
fluor-spar. 

It is brittle. 

It is easy frangible. 

Specific gravity, 2.200, H()ffhta}m. — 2. 2.2, Mohs. 

Cft£mical Characters. 

It intumesces and melts before the blowpipe, and during 
its intumescence emits a phosphoric light. It does not form 
a jelly with acids. 


Comtituent Parts. 


Silica, 

58.3 

52.6 

Alumina, 

1X5 

17.5 

Lime, 

6.6 

9.0 

Water, 

17.5 

18.5 


100 

97.0 


in Beschaftigungen der Berl. Vanquelbiy Jour.de 
Gesellscliaft. Naturf-Freunde, Mines, N. xxxix. 
b. ii. 1776, s. 475. p. 164. 

Geognostic Situation. 

It occurs principally in secondary amygdaloid, either in 
drusy cavities, along with calcareous-spar and c^lccdony, 
or in ootilnippraneous veins. It is also'Inet with in primi- 
tive 
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[Subsp, 1. Fitted ZcoUte, 

tive.and transition mountains; there it occurs in metal- 
liferous^ veins that traverse gfey-wacke, as at Andreas- 
berg in the Hartz, i^cre the rectangular four-sided prism 
is associated with gjlena ; in metalliferous primitive beds 
at Arendal in Norway, where it is accompanied with mag- 
netic ironstone, quartz, hornblende, epidote, and augite ; at 
Kongsberg in Norway, where it occurs in metalliferous 
veins that traverse mica-slate and hornblende-slate ; and in 
primitive rocks in Dauphiny*. 

Geographic Situation. 

Europe.*^ln Scotland it occurs in drusy cavities or veins 
in the secondiiry trap-rocks that abound in the middle di- 
vision oi‘ the country. Very beautiful specimens of the red 
foliated and radiated zeolites are found at Carbeth in Stir- 
lingshire, and at Loch Humphrey in Dunbartonshire ; and 
the Slime varieties occur on the coast between Bervie and 
Stonehaven in Anguishire ; also in the secondary trap-rocks 
ol‘ the Hebrides, as of Canna, Skye, and Mull. In the nortli 
of Ireland it is an inmate of secondary trap-rocks. It 
abounds in tlie trap-rocks of the Faroe Islands, and of Ice- 
land ; but it is a rare mineral in the Scandinavian Penin- 
sula. It is found in the trap-rocks of Hessia ; in those of 
Bohemia, of Auvergne, &c. 

/ America . — It oc!curs in tlie traproi'ks of Disco in West 
(Greenland ; and in those of Zimapan in Mexico. 

Ajiia . — Count de Bournon mentions sixjcimens of this 
mineral from Kcrguletfs Island, or the Island of Dcs<da- 
fion, whioli are in his valuable collection f . 

Second 


• Lord Webb Seymour found this mineral in drusy cavities in the gra- 
nite at Garbh choiro du, in the Island of Arran* 

* 

Catalogue Ue la Collection Mineralogiiiue du Comte do Bournon* 
P. 101 . 



38 ^ (;en.S. zeolttk. [cl, eabthv 

Second Subspecies. 

Radiated Zeolite:. 

Strahl Zeolitli, Werner. 

td. Wid. p. 363. Id. Emm. b. i. s. 202. — Zeolite commune^ Nap . 
p. 228. — Zeolite, first variety, Lam. t. ii. p. 305. — Zeolithe 
rayonnee. Brock, t. i. p. 301. — Stilbite, Hally , t. iii. p. I6l. — 
Stralil Zeolith, Moks, b. i. s. 372 — Stilbite, Broftg. t. i. p. 375. 
Stilbit, Hans. s. 96. — Straliliger Zeolith, Leotihard, Tabel. 
s. 16. — Stilbit, Karst cn, Tabel. s. 30. — Zeolitli, StrJJhis, b. 1. 
a. 393. — Strahlzeolith, Hoff. b. ii. s. 237. — Stilbit, Lettz, h. i. 
s. 465. Id. Oken, b. i. s. 353. — Blattrich-strahllger Stilbit.. 
Haus. Handb. b. ii. s. 575. 

External Characters. 

It occurs almost always yellowish- white and greyish- 
white, seldom snow-white and reddish^hite, The yellow- 
ish-white passes into yellowish-grey, into a colour interme- 
diate between ochre and lemon yellow, and into yello>yish- 
brown ; and the reddish-white into flesh-red, whicli some- 
times borders on blood-red. The greyish-white sometimes 
nearly passes into smoke^grey. 

It is found massive, in angular pieces, and globular ; al- 
so in distinct concretions, which are prismatic and granu- 
lar ; the prismatic are broad and narrow scopiforni, and 
stellular, and are collected into large, coai^se, and small an- 
gulo-granular concretions. 

It is frequently crystallized. The primitive figure is the 
same as that of foliated zeolite ; and it exhibits the follow- 
ing secondary fonns : 

1. Broad rectangular four^^ided pnsm, rather acutely 
acuminated on both extremities by four planes.. 

' winch 
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2. Radiated Zeolite^ 

which are set on the lateral edges, as in Fig. 75. 
PI. 4. *. 

2. The summits of the acuminations are sometimes more 

or less deeply truncated •!•. When very deeply 
truncated, .the truncating plane passes into a ter- 
minal plane, and the acuminating planes form only 
truncations* on the angles. 

3. Sometimes N" 1. is so thin, that it maybe considered 

as a long six-sided table, bevelled on the shorter 
terminal planes J. 

The crystals are sometimes manipularly and scopiformly 
aggrc'gated, and frequently so grown together that the acu- 
minations only are visible, and project like pyramids. 

The crystals are middle-sized, and small. 

The broker lateral planes of the crystals are smooth, the 
smaller longitudinally streaked, and the acuminating planes 
are sm(K)th, or rough. 

The surfaces of the broader lateral jdanes of the crystals 
Nos. 1, 2. are splendent and pearly ; the other planes arc 
sliiiiing and vitreous : Internally, the lustre is more or less 
diining, and is pearly. 

"Fhe fragments are wedge-shaped or splintery. 

The crystals are strongly translucent, sometimes passing 
into semi-trans]:)areiit. 

Hardness same as foliated zeolite. 

^ 'It is brittle. 

It is easily frangible. 

S^Kx-ific gravity, 2.132, 2.136, 2.164, Hoffunamu 

Chemical 


• Stilhite doderaedre of Ha’d/. 

•|* Stilbite ep<M‘nt4e of Haur« 

$ Stilbite dodecaedre lameilifarme, lladf. 
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Chemical Cliaraeters. 

Same as foliated zeolite. * 

Caiistitueni Parti., 

Silica, - - * 40.98 

Aluniiha, - - 39.09 

Lime, 10.95 

Water, - - 16.60 

99.52 

Mcycy\ in Beschaftigungen dcr Berl. Gesscl!- 
schaft Naturf-Freunde, b. ii. s. 475. 

« 

Its Geognostic and Geographic Situations are the same 
as those of Foliated Zeolite. 

Observations. 

1. Ci’ystallizrtion, lustre, fracturfe^; degree of transparen- 
cy, and distinct concretions, are the characteristic marks of 
this niineral, 

2. It is distinguished from Needle Zeolite^ by its crystal- 
lizations, pearly lustre, broad prismatic concretions. 

8. It is distinguished from Foliated Zeolite by its crys- 
tallizations, and broad prismatic concretions. 

8. Axifrangible Zeolite or Apophyllitc. 

Fishaugeilstein, Werner. 

Apophyllite, Hauy- 
Ichthyophthalm, Karsten, 

Zeolith von Hallesta, Rieman, Vetensk. Acad. Handl. 1784.— 
Zeolithus lamellaris^ Retzius, Spec. Acad, de Zeo\jthis Sue- 

cicisj 
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cicis, auct. Muller, Liindae, 1791^ 4?to, N. 12. — Apopliyllite, 

Jjucas, p. 266. Id. Brard, p. 137-'* /</• Hatty ^ Tabl. p. 36. Id. 

Hausmann, in Weber’s Beitriige, b. ii. s. 59- /d. Steffens, b. i. 

B. 479‘ — Ichthyophthalra, Hoff. b. ii. s. 3.57' Id. Lenz, b. i. 

s. 328. — Kalkzeolitl^ Olceti, b. i. s. 354. Id. Hatis. b. ii. s.581. 

Ichthyophthalmite, Aikin, p. 213. 

*• 

Eii'tenuil Characters. 

Its principal colour is greyish-white, which passes into 
greenish-white, seldom into yellowish or reddish white. 
The ends of the crystals ai*e sometimes asparagus-gi ecn ; 
and the same colour is to be observed in patches or spots 
throughout the crystals. The surface of the cleavage is 
strongly iridescent. 

It occurs massive, and di^minatcd ; the massive varie- 
tics are composed of straight and curved lamellar distinct 
concretions, with feebly streaked splendent pearly surfaces. 
It is frequently crystallized. The primitive ifigure is a py- 
ramid, the angles of which are still undetermined. The 
1‘ollowing are the secondary forms : 

1. Rectangular four-sided prism, which is sometimes so 

low as to appear tabular, and resemble a cube. 

2. The preceding figure truncated on all the angles : 

when tlie truncating planes become so large that 
tliey toudi each other, the prism appears acumi- 
nated with four planes, which are set on the late- 
ral edges, and the apex of the acumination trunca- 
ted *. 

The rectangular four-sided prism, in which all the 
lateral edges are truncated, thus forming an eight- 
sided prism ; sometimes the eight solid angles of 
this figure are truncated. 

VoL. I. B b 4. The 


jUogotype epointee, Hauy. 
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4. The rectangular four-sided prism bevelled on all the 

edges, or only oh some of them : sometimes one of 
the, bevelling planes is awanting, when the edge 
appears to be only oblicpiely truncated. 

5 . Slightly oblique four-sided prism. It is fornu‘d 

when the tnincating planes of No. 3. become so 
large that the original planes disappear. 

6. Rectangular four-sided prism, in which the anglec 

are truncated, and the edges l)evelled. 

7. Rectangular four-sided table, in which the two oj)- 

}K)site broader terminal planes are doubly bevel- 
led, and the two smaller planes very flatly acumi- 
nated with four planes, of which two are set on 
the lateral planes, and the other two on the tennl- 
nal planes, and the terminal edges bevelled. 

The crystals are very small, small, middle-sized, and ve- 
ry rarely large. 

The surface of the crystals Nos. 1, 2. and 4. is snaKilh ; 
the surlace of Nos. 3. and 5. and the acuminating planes of 
No. 7. are longitudinally fun'owed ; tl)e bevelling planes of 
Nos., 4. 6. and 7. are transvei’sely streaked. All the other 
planes of tlie secondary crysuds are smooth. 

The middle point of the end of the crystals is often con- 
cave. The lateral planes occasionally bulging, and the lei* 
ininal planes rose-like. 

Externally it is splendent; but only the teminal plants, 
of the prism are pearly. 

It has a threelbld cleavage: two of the cleavages are })ar- 
rallel with the lateral planes, and one with the terminal 
planes of a four-sidcHl prism. Traces of other indistinct 
cleavages are visible : the most distinct cleavage is that pa- 
rallel with the terminal planes, and which is splendent and 
pearlv. 

The 
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The iraeture is smaU and perfect: conchbiriaK aial Ur’ 
lustre is glisteiung anti vitret)us. ’ ^ 

Tlie 1‘rfignients are t^jjbular, and rather blunWedgcd. 

It is seinitransjwtMit, passing into trajisparent, and into 
translucent. It refracts single. 

It is harder than fluor-spar, and sometimes as hard as 
apatite. When rubbed against a hm*d Ijt)dy, it splits like 
selenite into folia. 

It is brittle, and very cjisily frangible. 

Spi'cifie gravity, 2.417, Rkruann. — 2.467,//«W;j/. — 2. 430, 
U()6C . — 2.491j Kursien. — 2.3, 2.5, J/o/iv. 


Chemiml Churai tcrs, 

It exfoliates ver)’ readily belbre tin? blowpipe, (it even 
exfoliates when held in the flame of a caudle), and melts 
easily ifito a white-ccdoured enaniel. It phosphoresces du- 
ring fusion. When t}iro\vn into acads, it exfoliates, and 
(he folia sf)eedily divide into smaller floccvili. When pub 
vi-rizc'd, and ihrown into acids, It gelatinates in the Siina* 
Tinanner as librous zeolite. 

Phy.sual CluiracUrff. 

It l)tconu‘s f(*ebly electric by rubbing. 


CimistHucnt Parts. 


A poptiy 1 iitc of H iil lestad. 

Apophyllitc of Utbn. 

Silica, 

55.0 

50.0 ‘ 

52.00 

Alumina, 

2,3 



Magnesia, 

0.5 



Lime, • • 

24.7 • 

28.6 

21.50 

Potash, 

0.0 

4.0 

S.IU 

Water, 

17.0 

17.0 

15.00 


99.5 

99.0 

99.60 


Riemann. 

Vavqutlin. 

Rq9C. 


Bba 


Ht 
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Rose found the water of the apophyllite to contain a 
small portion of ammonia; so that the volatile alkali ap<^ 
pears, like potash and 9 oda^ to form a constituent part of 
$ome earthy minerals. 

Gcognostic and Geographk urns. 

It occurs in the secondary trap-rocks of the island of* 
Sky : in rocks of the same description in the Faroe islands; 
in the island of Disco in West Greenland, and on the main- 
land of Greenland. One of the earliest known l(x;alities of 
this mineral is the Island of Uton, not far from Stockholm^ 
where it occurs in beds of magnetic-ironstone, along with 
common felspar, calcareous-spar, and hornl)lende. It isf 
found also in the great copper-mine of Fahlun; in the 
mine of Langsoe, at Arendal in Norway ; and in ironstone 
beds at Hallestad in East Gothland ; and it has been found* 
in the Tyrol, and at Ausee in Bohemia. 

Observoitims. 

1. It is distinguished from Foliated Zeolite by its more* 
perfect pearly lustre, distinct transverse cleavage, irides- 
cence of its cleavage, concavity of the middle of tlie cry- 
stals, and greater hai'dness. 

9,. The mineral lately described by Werner, under the 
name AlUn^ is a variety of this species. 

3. The Portuguese mineralogist D’Andrada, several 
years ago, described a mineral under the name Ichthyoph- 
thalme, which appears to l)e curved foliated Y)early fel- 
spar. It is thevefore a very diflerent mineral from the pre- 
sent species. The name IchthyophthaJm^ given to this spe- 
cies by Werner, is derived from the Greek words 
fish^ and eye^ and was given to it on account of 

resemblance of its pearly lustre to that of the eye of a 

fish. 
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fish. ITaiiy names it Apophyllite^ from its great teudeiu^ 
to exfoliate. 


Wavellite (^). 

Ilydrargyllite, Davif^ 'Nicholson’s Joum. xi. p. 153 , — Gregory 

Id. xiii. p. 247 , — Wavelit, Karsien Sf Klaproth, in Magazin 

der Gesellschaft Natiirf. Freiinde zu Berlin, b. ii. s. 2. Id. 

Karxtm, Tabel. s. 48. Id. Kid, vol. i. p. 136. Id. Haus. s. 85. 

— Wavellite, Lucas, t ii. p. 240. Id. Brong. t. i. p. 434. Id. 

Aikin, p. 237* Id. Hoff. b. iv. s. 148. 

External Characters. 

Its colours are greyish-white, greenish-white, ash-grey, 
asj)aragus-green, and sometimes is spotted-brown. 

It occurs botryoidal, globular, stalactitic; and these 
forms are composed of /ibrous or fine prismatic distinct 
concretions, which are scopifonn or stellular ; sometimes 
tl)(*se prismatic concretions are collected into granular, and 
l)oth are occasionally traversed by lamellai* concretions. 

It occurs crystallized, in the following figures : 

1. Very oblique four-sided prism, flatly bevelled on the 
extremities, the bevelling planes set on the obtuse 
lateral edges. 

S. The preceding figure, very deeply truncated on the 
obtuse lateral edges. 

Externally it is shining : internally shining, passing into 
splendent ; and the lustre is pearly. 

The fragments arc wedge-shaped. 

It is translucent 

It is as hard as fluor-spar. 

It 


, (A) I haveTiot ventured to include Wavellite in the genus Zeolite as It is 
rnow constructed, Init place it apart, and immediately tbllowiiig it, on A^oiPit' 
^ of its affinity with the species of the ^cniis. , ' 
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It IS (iritfle. 

Spiviiic ^'avity, J2.$270, Lucas, — 2.22, 2.25t3, Gregor,-^ 
2.25, 2.4, 2.7, — ^^80, Breithaupt The 

sjiecific gravities of Davy and Dreithaupt appear to be too 
high. 

Chemical Characters, 

It l)ecomcs opaque and soft by the action of tlie blow, 
pipe, but ncitlier decrepitates nor fuses. By the aid oj£ 
heat it is soluble in the mineral acids and fixed alkalies, 
with elfervcscenee, and lca\es very little residue 


Constituent Parts, 



Hualgayec 

Banistapie Wavellite. Cornish Wavellite. Wavellitc. 

Alumina, 

11.50 

70.0 

58.76 

68.00 

Oxide of Iron, n..50 


0.19 

1 00 

Lime, 

. 

1.4 

0.3/ 


Silica, 

• 


6.12 

1.50 

Water, 

2^.0 


30.75 

26.50 

Losa, 

. 

- 

3.87 



100 

97 0 

100 

100 


Kinp, licit. 

Davy, Nichol. 

Gicgor, 

Kla}) Beit. 


b iv. s. 110. 

Joiiin. xii. 157. 


b. V. i>. 111. 


It i& said also to contain a small ]x>rtion of Fluoric Acid. 


Gcognostic and Geographic Sitaafions, 

This mineral ticeurs in veins, along with fluor-spar, 
quartz, tinstone, aiul copper-pyrites, in granite, at St Austle 
ill ('ofnwall. At Barnstaple in Devonshire, where it was 
first found by Dr AVavell, it travei-ses slate-clay in the form 
of small coteuijMirancous veins *, The Seert'lai’y of‘ the 
Wernerian Society, Mr Neill, found it in a siiiular situa- 
tion 


• 1 satisfied myself of the true nature of these veins, by the exaimnation 
•f ft beautiful and ititerestin^ collection of this minefUl, which X vvtC to tb<^ 
^f<^(Sap<|fDrWavcII. 




OllD. SI*ATl.^ SP.l. PRlSMATTte AKUU'R-SVAK. Cgl 

tion in C'orrivelan, one of the Shiant Isles, in the Hebrides. 
Dr Fitton informs us, that it* has been found at Spring 
Hill, alx)ut ten miles, south-east ward from the city of Cork; 
and Captain I^askey collected specimens of it from rocks of 
slate-clay near Locli Humphry in Dunbartonshire. It oc- 
curs, along with Miabasite, at Fassa in the Tyrol ; also in 
Bohemia, and at Amberg ill Bavaria ; Sir C. Gicvsecke met 
with it in Greenland. Humboldt brought specimens of it 
from the mines of Hualgayoc in South America, where it is 
associated witif grey copper-ore ; and Mr Mawe found it in 
Brazil. 


Ohservoitions. 

Thisi beautiful mineral was found many years ago by Dr 
Wavell in a quarry near Barnstaple in Devonshire. Dr 
Babington examined it, and from its characters concluded 
that it was a |)articular s])ccies, to which he gave the name 
WavdlitCy from tlio discoverei:. 


CiicNCJsIV. AZUBE-SPAR. 

Lazur Spath, Mohs, 

This genus contains four species, viz. Prismatic, Azure- 
Spar, Prismatoidal Azure-Spar, Azurestone, and Calaite. 

1. Prismatic Azure-Spar. 

Prismatischer Lazur Mohs. 

This species contains two subspecies, viz. Azurite and 
Ilaiiyiie. 
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First Subspecies. 

Azurite. 

LazuHt, Werner. 

Le Lazulithe^ Broch. t i. p. 315. Id. Hany, t. iii. p. 145 — ^Un- 
achter Lazurstein^ Reuse, b. ii. s. 440. — ^Lazulit^ Lud. b. i. 

s. 86. Id. Suck. Ir tL s. 319- Id. Bert. b. i. i^63. Id. Mohs, 
b. i. s. 185. Id. Lucas, 277* — Lazulite de Klaproth, Brong. 

t. i. p. 369. — Gcmeiner^Lazulit, Karst. Tabel. s. 46. — Siderite, 
Bernhardt, Jour, fur Chem. p. 204.-^LazuHt de Verner, Hauy, 
Tabl. p. 62. — Lazulith, Steens, b. i. s. 418. Id. II(ff. b. ii. 
s. 285.— -Gemeiner Lazulit, Lenz, b. i. s. 481. Id. Okeu, b. i. 
8. 336. — Komiger Lazulith, Haus. Hand. b. ii. s. 372. 

External Characters. 

The most frequent colour of this mineral is indigo-blue, 
which sometimes inclines to sky-blue, sometimes to smalt- 
blue. 

It occurs in small massive portions, disseminated, and 
crystallized in very oblique four^sided prisms, which are ra- 
ther flatly acuminated on the extremities, with four planes, 
which are set on the lateral' edges. 

The cleavage is very perfect, and in the direction of the 
lateral planes of the prism. Its lustre is shining andVi- 
treous. 

The fracture is glistening, and the lustre vitreous. 

The fracture is small, and fine-grained uneven. 

The fragments are indeterminate angular, and rather 
sharp-edged. 

It is opaque, or ver^eebly translucent on the edges. 

It is harder than apatite^ut not so hard as felspar. 
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1 , Aturite. 

It is easily frangible, 

Specific gravity unknown. 

XJhemkcd Characters, 

It is infusible without addition before the blowpipe; 
hut with borax, ijb forms a clear pale wine-ycUow vitreous 
bead. 


Constituent Parts, 


Alumina, 

66 

Silica, 

10 

Magnesia, 

18 

Lime, 

S 

Oxide of Iron, 

n 

98i Tromsdm'f. 


Gtognostic Situation. 

It occurs imbedded in small portions in quartz ; also in 
fissures in clay-slate, along with sparry-ironstone, lieavy- 
spar, and quartz. 


Geographic Situation, 

It occurs principally in the district of Vorau in Stiria ; 
also ill the neighbourhood of Wiencrisch-Neustadt in Au- 
stria, and near Schwatz in the Tyrol. In all these places 
it is imbedded in quartz. It occurs in clay-slate in the 
rinzgau, and near Werien in Salzbiu-g, 

Observations, 

1. The cleavage distinguishes it from Azurestone. 

2. It is named Azurite^ from its resemblance to azure- 
stone in general appearaneqy. 


Second 
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Second Subspecies. 

Haiiyne. 

Haiiyn, Karsten. 

Latialite, Gismondi Haui/y Tabl. p. 62, — Sapliirin, Nbse^ in 
Mineral Studien, p. 162. — Hiiiiyn, Siejfeits, b. i. s. 41 6. Id. 
LenZy b. i. s. 479. fd. Ohaiy b. i. s. 35,5. Id. Haus. b. ii. 
8. 545. Id. Hoff. b. iv. s. 204. 

External Characters. 

Its colours are pale indigo and Berlin blue, smalt-blue, 
sky-blue, and bluish-grey. 

It occurs in imbedded grains ; and rarely crystallized. 

1. In acute oblique double four-sided jnramids, in 

which the lateral jilanes o( the one are set on llu‘ 
lateral planes of the other. 

2. Preceding figure truncated on the apices. 

3. Prec-eding figure, in which the acute angles of the 

common basis are truncated. When ilu* eight 
planes of the pyramid, the two truncal ing plancii 
of its apices, and those of the acute angles on the 
basis, become nearlj^ of equal magnitude, the fi- 
gure has somewhat the appewance nf a rhom- 
boidaJ dodecahedron, although it belongs to the 
prismatic, not to die tessular system of crystalli- 
zation. 

TJie crystals are small, and very small, imbedded, oi' in 
very small druses. 

Externally it is generally smooth, and sometimes ren^, 
and edges rounded. 

Externally and internally it alternates from splendent to 
glisteiiing, and the lustre is vifiK^us. 


It 
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• It has quintuple eleavagc : ^Of these tlie most distinct is 
that parallel with the truncating planes of the apices of 
the pyramids ; the dther four cleavageakre^parallel with the 
planes of the pyr^id. 

The fracture is imperfect conchoidal. 

The fragment} are indeterminate angular, and rather 
sharp-edged. 

It is transparent and translucent. 

It is harder than apatite, but softer than felspar. 

It is brittle. 

It is very easily frangible. 

Specific gravity, 2.687, Gmelin. — 3.100 ^ Neergaard, 
CTtemkal Characters. 

It melts with difficulty l)efore the blowpipe, into a white 
nearly opaque vesicular bead. With Imrax it melts into 
a trans])areni wine-yellow glass. With acids it forms a 
transilux'nt jelly. 


Constituent 

Parts. 


Silica, 

30.0 

35.48 

Alumina, 

15.0 

18.87 

Lime, 

13.5 

11.79 

Sulphuric Acid^. 

12.0 

12.60 

Potash, 

11.0 

15^ 

Iron, 

1.0 

1.16 

Trace of Sulphureted Hy- 



drogen, and loss. 


3.45 

Loss, - . - 

17.5 



100 

Yattquelin in H^y’s Gmelm^ in Annals of 
Tabl. ^mp. of Philos, iv. 198. 

Geo^nostw 
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Geognostic and Gepgraphic Situations. 

It occurs iix^iiedded in the basalt rocks of Albano and 
Frascati, along with mica, augite, leucite, andvesuvian; 
also in the basalt of Andemach. 

ObservatWks. 

1. It was first discovered by the Abbe Gismondi, who na- 
med it Latialite^ from Latium, the ancient name of the 
country where it occurs : the German mineralogist Nose, 
who observed it in the trap-rocks of Andernach, considered 
it as allied to Sapphire, and has described it under the 
name Saphir^: Ferber names it Blue^ckorl of Ander- 
nac^h : Cordier arranged it with Spinel : Bruun Neergaardj^ 
who has given the fullest account of it, has placed it in the 
system under the name Hatiyne ; and Steffens, in his Sy- 
stem of Mineralogy, places it between Azurestone and 
Azurite. 

2. It is very nearly alUed to Azurestone, and pro- 
bably they may prove to be but varieties of the same spe- 
eies. 


2. Prismatoidal Azure-Spar, or Blue Spar. 

Prismatoidischer Lazur Spath, Mohs, 

Blauspath, Wemer, 

Id, Wid. Bergm. Joum. 1791, p. 345. — Felsite, Kirtv. vol. i. 
p. 326.— Dichter Feldspath, Emm. b. i. s. 271. — Le Feldspath 
compacte. Brock, t i. p. 367. — ^Feld-spatli bleu? Hauy, t. ii. 
p. 6Q5,— Dichter Feldspath, Reuse, b. ii. s. 46. Id, Lud b. i. 

s. 100. 
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s. 100. Id, Suck,. Ir th: 8. 4&0, Id. Bert. s. 2^8. Id. Mohs, 
b. i. s. 420. Id, Leonhard, Tabel. s. 19«— Feldspath Bleu, 
Brong. t. i. p. 360.>^Spliteriger Lazulil^ Kdfsten, Tabd. s. 46.. 
—Blue Feldspar, Kid, vol.i. p. l60. — ^Feldspath Bleu, Haii^, 
Tabl. p. 60. — Blauspath, Steffens, b. i. s. 420. Id. Hoff. b. ii. 
a. 287* Id. Lenz, b. i. s. 479* Id. Oken, b. i. s. 337. — Split- 
triger Hartstein, Haus. Handb. b. ii. s. 373 — Blue Feldspar, 
Aikin, p. 188. 


External Characters. 

Its colour is pale smalt-blue, which sometimes passes into 
sky-blue, and occasionally into milk-white;: 

It occurs massive and disseminated. 

Internally it is glistening, approaching to shining. 

It .displays one distinct cleavage, and another less di- 
stinct forms a right angle with it, or, according to some ob- 
servers, an obtuse angle. 

The fracture is splintery. 

It is translucent in a low degree. 

It is harder than apatite, and sometimes as hard as fel- 
spar. 

It is rather difficultly frangible. 

It yields a greyish-white coloured streak. 

Specific gravity,*^ 3.046, Ktaproth.'-^.OGO, Ka/rsten , — 
3.0, 3.1, Mohs. 


Chemical Characters. 

Before the blowpipe it becomes white and opaque ; and 
affords a black-coloured ’glass with borax. 


Constituent 
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Constituffit Parts. 


Silica^ 

- 0 14.00 

Ahiamna, 

71.00 

Magnesia, 

' 5.00 

Lime, 

, 3.00 

Potash, 

' 0.25 

Oxide of Iron, 

0.75 

Water, 

5.00 


99.00 


Khpi^thy Tidi. b. iv. s. 285. 

(y^^^tic and Geogi'aphic Situations, 

It occiirs along with quartz, mica, and ganiots, and pro™ 
bably either in the form of a l)ed or a mountain-irnwH. It 
i» found in the vadley of Murz, neai* Krieglach, in Stiiia. 

Obsei'vations. 

1. This species is not very extensive, and, as far as we 
know at present, does not appear to be of great inij)ortaiK‘e, 
Its essential characters are its blue colour, low degree of 
lustre, imperfect cleavage, inconsiderable Iransluccncy, grey- 
ish-white coloured streak, hardness, and specific; gra^ ily. 

It is allied on the one hand to Azurile, and on the 
other to Compact Felspar, with which it was long con- 
founded. It is distinguished from A^^urlte by its j)alcr co- 
lour, inferior lustre, less perfect cleavage, splintery frac- 
ture, its chemical relations, and composition: It is distin- 
guished from Compact Felspar by its blue oxdour, higher 
lustre, more distinct cleavage, slightly inferior haidness, 
but greater wdght, and also by its chemical characters and 
composition. 


S.VAzurestoiie 
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S. Azurestone or Lapis Lazi^li. 

Latisurstm, Werner. 

StipphiruSj Plin, Hist. Njit xxxviL f). & .S(). ; Cyanos, PUn.^ 
Kvxvc^, Theopkr. ? — Zeolithes particulis, he. Lapis laazull^ 
WaU. t. ii. p. S26*. — £.apis lazzuli, Rome de Lisk, t. ii. p. IJ).-—. 
Liizurstein^ Wid. s. 37 L — ^Lapis lazuli, Kirw. vol. i. p.283.—- 
Lapis lazzoli. Nap. p. 241.-^Lazulite, Lam. t. ii. p. 185.— -La 
pierre (Vazur, Brock, t i. p. 313.— Ljizulite, Hauy, t. iii. p. 14(5. 
— Lazurstein, Reim, b. ii. s. 436. Id. LuiL h. i. s. 91* Id* 
Suck. Ir th. s. 423. Id. Bert. s.^i69- Id. b. i. s. 387- 
Id. Hah. s. 25. — I .azulite, Lucas, p. 66.— Lazursteiti, I.eofu* 
////r^lfrabel. s. l6. — Lazulite, Brong. t. i. p. 367* Id. Brard, 
p. U)4. — Lasiirstein, Ham. s. 9^ Id* Karst. Tabel. s. 44.— 
l.ay)is lazuli, Kid. vob.i. p. 244. — Lji^ulite, Hajpy, Tabl. p. 47- 
La snrstein, Si V [fens, b. i. s. 414. Id. Hoff. b. ii. s. 276. Id. 
Leuz, b. i. s. 475. Id. Oken, i. s. 355. Id. Haus, Handb. 
b. ii. s. 543. — I^apis Lazuli, Aikin, p. 214. 

External Characters. 

Its colour is iizurc-bluc, of all degrees of intensity': the 
ligliltT varieties pass into Berrni-bhie and smalt-blue; and 
the darker into bku'kish-bliie. The white spots it some- 
times contains, are probably owing to an intermixed mine- 
ral. 

It is found massive, disseminated, and in rolled pieces. 
Internally it is either glistening or glimmering. 

Tlie fiacture is small and fine-grained uneven. 

The liagmenls are indeterminate angular, and rather 
blunt-edgwl. 


It 
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It is feebly translucent on the edges. 

It scratches glass, and iii some places gives a few sparks 
with steel. 

It is easily frangible. 

Specific gravity, 2.771, Blumenbach^—9>,1G1 to 2.945, 
2.896, jiTira^aTj.— 2.761, Brisson. — 2.959, Kar- 

4te9L 

Chemical Characters. 

It retains its colour in a low degree of heat : in a high- 
er heat, it melts into a blackish mass ; and in a very high 
heat it melts into a white enamel. When pounded and 
calcined, it fi^s a jelly with acids. 

It is, deprived of its colour by all the mineral acid's : with 
great rapidity by nitrous acid; less rapidity by jijLiuriatlc 
acid ; and most slowly by means of sulphuric acid. 


Constituent Paris. 


Silica, 

4C.OO 

Alumina, 

14.50 

Carbonate of Lime, 

28.00 

Sulphate of Lime, 

6.50 

Oxide of Iron, 

3.00 

Water, 

2.00 


100 

Klaprothy b. i. s. 196 * . 


Geognostic 


* The older chemists were of opinion, that the beautiful colour of tliit 
mineral was owing to copper ; but it is now known that iron is the only co- 
louring principle it contains. 
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Geognostic Sitmtion, 

Its geognostic siti/ation is still imperfectly known* ^ It 
appears sometimes ^to occur in primitive limestone, along 
with iron-pyrites, in Persia, Tartary and China; in veins 
that traverse grani^je, along with quartz, mica, and iron- 
pyrites in the Altain mountains ; and at the southern end 
of the Lake Baikal in Siberia, in a vein, associated witl^ 
garnets, mica, felspar, and iron-pyrites. 

It is found in Persia, Bucha^ China, Great Tartaiy, 
and Siberia. Mr Pennant, in^Pl^SOutlines^of the Globe, 
informs us, that it is found iri" i^s in 

the Island of Hainan in the Chinese sea, frcto whence it 
is sent to Canton, where it is employed Jp china paint- 
ing. 


Uses, 

On account of its beautiful blue colour, and the fine po- 
lish it is capable of receiving, it is much prized by lapida- 
ries, and is cut as ring-stones, seal-stones, vases, snuff-box- 
es, and other ornamental articles of the same nature : it is 
also used in mosaic and Florentine work. It is highly va- 
lued by painters, on account of the fine ultramarine blue 
colour obtained from it. 

The whole art in preparing this colour, consists in free- 
ing the azurestone from all impurities, and reducing it to 
mi extremely fine powder. ’ This is done in the following 
manner : The azurestone is first reduced to a coarse pow- 
tler, and then exjiosed for an hour in a crucible to a pret- 
ty strong heat. Vinegar is then poured on it, and the 
whole is allowed to stand for some days : at the end of 
VoL. I. C c 
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this time, tlie vinegar is poured off, and the jxiwdcr is 
still further comminuted, by rubbing in a glass mortar. 
TI>je roasting 6r calcination of the azurestone must be re- 
peated one or more times, if the first heating has not 
rendered it so friable as to allow of its being reduced to a 
sufficiently fine powder. Tlie powder is now to be repeat- 
edly washed widi water, in order to free it from the vine* 
gar with w||[|^h it is combined, and then to be ground on 
a stone of jpbrphyry or agate, until it is rendered com- 
pletely impalpable. It is next to be thrown into a melted 
mixture of pitch, wax, and linseed oil, and carefully mix- 
ed with it, and then avowed to cool. Tepid water is 
next to be poured on tpajnixture, and the whole is to be 
well triturated by mcan^sOf a pestle : the water becomes 
muddy, and is to be poured oft*; fresli water is to be add- 
ed which very soon assumes a beautiful blue colour. When 
this wat(*r is suflicieiitly saturated, it is j)oured oft*, fresh 
water is added to the mixture, and soon assumes a blue co- 
lour, but of a paler tint than the former, and this process 
is repeated, until the water becomes only of a dirty grey 
colour. A powder is deposited from each of these ablu- 
tions, and the beauty of its colour depends on the purity 
of the azurestone and the ablution itself, the first always 
aff*ording the finest and richest colour. The flireign parts 
remain combined with the cement. It was formerly an ar- 
ticle of the materia medica, and was therefore kc 2 )t in apo- 
thecaries*' shops ; but very often its place was supj)lied by 
azure copper-ore, mixed with limestone, which was named 
Armenian Stone. 


Observations. 

1. I'his mineral is distinguished l)y its colour, low de- 
gree ©f lustre, fracture, iU low degree of translucency on 

the 
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the edges, its hardness, and gcognostic situation. It has 
been confounded with Azure Copper-Ore ; but it differs 
from that mineral in lustre, fracture, hardness, and geo- 
gnostic situation. • 

2. Azurestone was well known to the Greeks and Ro^ 
mans, under the* name of Sapphire: when it contained 
much disseminated iron-pyrites, it was then called Sap - 
phirus regiiis^ because the pyrites was sujpposed to be 
gold. 

3. It is generally known under the name Lapis lazuli : 
Lazulus is derived from the Arabian word azul^ the hea- 
ven, and refers to the fine blue colour of this mineral. 
The name Ultramarme^ given ttp the fine pigment obtain- 
ed from azurestone, is said to hkye been bestowed on it on 
account of its having been brought into Europe from be- 
yond the sea. 


4. Calaite, or Mineral Turquois. 

Calaite, *eii Borea, 'PJin, Hist. Nat. lib. xxxvii. cap. 8. 
Fischer, Mem. de la Soc. Iinpcr. des Natiiralistes de Moscow, 
vol. i. p. 14f). — Turcosa, Fischer, Onomast. (1811), p. 58. — 
Tiirkis, Ulhnami, Mineral, eiiif. Fossilien, p. 7b. n. 108. — 
Dichter Hydrargilite, llaus, Ilandb. b.ii. s.444. — Calaite, Fis- 
cher, Essai sur la Turquoise, et sur la Calaite, 1816, Moscow. 

Eaicrnal Characters, 

Its colours are smalt-blue, sky-blue, apple-gricn, and 
pistachio-green ; in specimens which have been exposed to 
the weather, the colours are celandine-green, siskin-green, 
and greenish-yellow. 

It occurs massive, disseminated, renifonn, and botryoi- 
dal. 

Internally 
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Internally it is dull, or fe<^bly glistening and resinous. 

Its fracture is imperfect conchoidal, or coarse-grained 
uneven. 

The fragments arc indeterminate angular, and sharp- 
edged. 

It is opaque, and very rarely feebly translucent on the 
edges. 

It is harfe than felspar, but softer than quartz. 

Its streak-fe Avhite. 

Specific gravity 2.860, 8,0, FucJier. 

Constiitient Parts. 


Alumina, y . 73 . 

Oxide of Copjper, - 4.50 

Water, . - - 18. 

Oxide of Iron, - , 4, 

Loss, - - 0,50 


100 

Joh7i, in Fischer's Essai sur la 
Turquoise, p. 27. 

Geognosy Situation. 

It occurs in veins in clay ironstone, and also in small 
pieces in alluvial clay. 

Geographic Situation, 

It has hitherto been found only in the neighbourhood of 
Nichabour m the Khorasan in Persia. 


Uses. 
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Uses. 

It is very highly prized as an ornamental stone in Per- 
sia and the neighhouring countries. Altliough it is opaque, 
comparatively soft, and does not admit of a high polish, 
yet its agreeable (Colours and rarity have procured for it, 
even in Kuroj)e, a considerable rank among the gem^. [n 
Eurojie, it is cut in flat cahochon^ and is used for ring- 
stones and ear-drops ; it is sometimes surrounded with dia- 
monds, and is generally set in gold. In Persia and Tur- 
key, it is used for head-dresses, bracelets, and ring-stones, 
with or without diamonds ; and is also much employed in 
ornamenting the handles of sabres and stilettoes. In Persia, 
it is a favourite material for talismans. It is sometimes 
imitated in paste ; but these artificial turquoises are readi- 
ly distinguished from the true, by their higher lustre, and 
greater brittleness. 


• Observations. 

At first sight this mineral might be confounded with 
Malachite ; but a very simple character distinguishes them, 
— malachite yields a green streak, whereas that of calaitc 
is white. 


END OF VOLUME FIRST. 










